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isc-n irwsr is :ru;diatix; * 
the s:d& of ths substrate so as so causa exfolia- 
tion in ihs separators iayer and.% at the sot«f - 
fees, a»o so detach the -i~ <~< ,5*, 5 
1 < snostiate to transfer onto -he iransi;?:' ;neai- 




a ihio mm or a %n Pevfca n 
<a,< * 



that the transfer msnts&f Pa cornpoaao of a -aaie- 
rial having a oiass Banaihon posni fig; or aotening 
pons which ^ Sewer than Tona*. Panicniariy. it -s 
prerenal fhsa ?h=5 aanxfe n^nxasr be oompossh d 
;ii« a giass traction po»ni (Tgj or 



pesafcae in the femistiors of ih« transfer «J feyet « 
Tsrax, H >s preferred that ihs substrate be com- 




c of a n 



in organic poiyriier. in 
this ease, it is or.;-' ■ ' - »g50;a % - a 
3j» *'! v * » > ^ p 

consisiing oi -GH,,-, -GO-. -GOfvH-, -NH-. -COG-. - 
\ r 




a sisp to;' taming a transferred iayar including the 
f himdsvk:* tot aparatio fi 

iti i-' ,s 

device to fha transfer memosr with an adhesive 

> 5 Slop i - 

aght so as to cause cxtoiiation in the separation 
layei and/os a; the intsifee: and a step fot detach- 
ing the substrate from the separation iayer. 

in accordance with the present invention, for 
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s 

member, fat example, wit) an adhes&e layer, so as 
to c-ja;s« an sdibiiate phehemgfKsrt i« the sepsis 
*h - s dec 5 

- { the 00 < 
Vhs suost: a;;? is. detached f;om she ?hin f«lrn devices s 

s ! y i ■! > is i -< jiven device 
with high fe« th« 

formed onto any transfer members. 

^ R" p ifveChon SdhS: the Step iO: 

adhering the ad tay«r m 

! (. ■> i - I N ! >. t 

her -mth me adhesive layer the step for detaching 
ths subshate from She Shin dim devices may pm- 
cede. When handling of the thin him devices (She 
fransfarfsd isysr incbciin^ the thin film devices) ;s 
alter defacler;;} ;he subs;;a;e is aachleseme. bow- 
ever, it is preferable that ths fhin film devices he 
. 1 n< i 

% lafaeneb 

When an a;\- ■.< ■ ' m -.3 m» &ae sg- 

f8m «sv ce Ic -asar is. to; ex&mpfe, 

a substance having pianatlon. the uneven face 
termed or; toe senses 01 the tni^rien-eb i%sr 
r v \j X f U "V 

pise; it <Ni ■» h i ■■ ember 2S 

\ v he a 

tax;spsreat k and thas ths separation 

8 ougft the fransparartf 

subsi ate. Tb< e of, . i wample c ;a • 
- a > e, pe mits prod>..c- as 

tton of thin film devices wtfti high r^iabi% and cot • 
ne * tti 

rem the teat side at siibstta 
n ) in an tmprovemsm in the transfer efficiency 

' )nve f ions m *hien pa^d* ^ S 
1 > v. i ^< thoci 

t ow be d s 

0 - ediayei 
including a thin him device forming on a sub- 
strata onto a iransfet memder comprising: a 
hrst step tor forming an amorphous Sifioon ieyes 
on the sot ^ieg th 4s 

<■ , - ir;c:o(hny ihe t"): H\n device 

on •> e a > 

ac;he; :r;g ti?e Statisten-rx: iayttt ir-^ixfi?^ thttthto 
t device to the t^nster mermsr ,^ 

i tgtos so 
mtat&icm stitcsxi layer *iffs isgrst throt;§^ sh^ 
t in the 

Ofoosphoos ciiioon toyer stoh/or at the :n;eftac:e 

- mmm 

tne stitxtttate arsd dey tranet-yrrer; laves; mi a ss 

v S, h * ejv> $1$ 

amorphous slow layer; v/earsin ths trans- 
i.< « { < < (.* < \ sn tee > o stSit; \f j> h 



a thin dim tfansistct. and the thickness of the 
amorphous s:«cort layer fojftisd in the first step 
is sni.i» ttvan the ; h: canes s a* me cnan:- !S : 
isya 5 ■> ■> 

second st^j, 

ir; this invention, ths aoKxphsus sitioas 
taifer is used as the layer formed on the sub- 
strata in ths first :;fep and causes exfoliation by 
\ a -0 , v <i 

as shown m 33 optscsi energy, which is 
radlsrted in the amorphous srhcae fay«t atxt 
which Is reouirod tor extoltation {referred to as 
ablation In Rn 39,!, desteaaas as the thickness 
decreases, 

1 <n the stxcrxt 
St^) !«tee3es fhr; - ' ■■- - r > >v at, a 
film device, its cnannel tayes ts formed at sl- 
ow, prtyCfy«3i«fK5 silicon or amorphous 
silicon and s 2 n^s a thick 

nesa ol ' ttiart 25 rtivs, tor extrrtple, a- > ^ 
^ - > ^ a i vent'ton s 'w\i.? 

layer (abialioo fayer) tornied in Ihe fitst step is 
s v- ie ^an y 1 t ^ 

fifftrt tmtMstor in m transferrssd feyett The 
energy consumed in the tight irradiation step 
tns sf< e- do a 

he m>Mu sed. norths ^ „ w» 

film device Is suppressed if the tight leaked 
from the amorphous siilct c - - ^ 

tne thin him device. 

Now, the tfiickncas of the arnotphaus a, 
oca layer Is sat to 25 nm or ises As deschdsd 

nessdec-sai- * pflcal energy rs 

sicellicataiy low a; this ihchnsss it Is prelera- 
bie that the thloknasa of the amorphous silicon 
layer oe ir; a range don; 5 am to 25 ran. mors 
prefersfoSy 15 nm or teas, and most preferably 
1 1 nm or Seas it; order to farther decrease the 
optica; energy, which Is radiated in the amor- 
phous 1 > 1 5 « h Is rt ed d 
exsoiiislioo. 

• * - N S SiiiCO 

layer is fotmsd by a low prsssyre ct«sf^cai 
vapor deposifeen (LPCVO) process. The amor- 
phous silicon lays- formed by ths hPGVD proc- 

plasriys CVO process, an atmospheric pres- 
CVD ptocsss., 0 - t CP. 5, 5SS 
hence there ; s not much risk of failures, such as 
S < 3 < i 

during ihe formatlen of the pansfsa-ed lays; 
iOoiemnptiOe shin him device 
(2) Arnethcd to; dsn starring a dar-sensd layer 
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including a tain film device on a substrate onto 
a transfer member comprising: a step for form- 
ing a separation iayas onto the substrate a step 
for forming a silicon-based optical absorption 
fayer on the sepa a- o ..■> s si ep form \j < 
tea: 

device on 1 i based opticas absorption 
layer; a step for adhering ths transferred layer 
including the thin turn device to the transfer 

ember wit - p to isra- « 

teno the separation with light through 
foe substrate so as to causa exfoliation in the 
separate layer andfot at the interface, and a 

! ' ' ' ' 5 t Up 3 

ration layer. ^ 
- if i-aJ-n 

ieaks from the separation layer, the leaked tight 
is absorbed in the slticcevbasad optica; absorp- 
tion layer before It Is incident on the tola film 
device. No tight is therefore incident on she Hurt ;?e 
firm device, hence the tnln him device ts pre- 
vented from characteristic deterioration duo to 

hV ) Xl ^ i!< i J) 

fog the thin f iim device can be formed on the s#- 

omhar pace! at , V stal e ss 

contamination win therefore not occur as in toe 
3 forming Jf-rs^ transferred lays; < a metal- 
tic layer redacting light, and the thin film device 
can be termed by en estetifoteed thin film dep- 

iechriPKjgy sa 
The separate foyer and the optical 
n o Ov-s S)h 

con, and - i \ r sil con based 

Intervening layer between the separation iayer 

the optical absorption s ■> As. shown in or 
fig. '\ ai'-- ^ l \ 
absorbs tee snekSeot light and separates when 
foe energy c t i 
green \ is usee; as tea separation layer arte 
tee siiicomteased optical absorption layer. As 
to nterve ting iy k separating tea two 
1 1 ■• compound, 

^ ' i O < 

(35 Apov 1 m hansfemng a transferred teyer 
including a tern* In- 1 b * feomo <*s 

a transfer member comprising: a first step for 
forming a separation layer on the substrate: a 
second step for forming the transferred layer 
i -> i r ^ 

ayer: a third j \ t< no > xf so 

iayer including the tain film device to the trans- 

step for « radiating the separate iayer with 
light through the substrata so as to eayss exfo- 
liation n me separation .u-- andter a: the se 

s sub- 
strate from the sepsr ate layer, western, m the 
fourth step, the stress, acting or; the »u - lay- 



ers above tee separation lever in the exfoliation 
in tea separation layer and/or at tbe interface. >s 
absorbed by the proof stress of the upper lay- 
ers above the to ps event mo 
detormaton os t f - „ppas layers 
above she separation layer 

;n the fourth step, the substances in tbe 
separation iayer are optically or thermally 
excited b» <l ysk 5 cut borate of 

atoms oi molecules on she eanace and in foe 
irft v aob iipe : -o* - •■ ■■ -■- «> <a<d atoms 
to the esdariof. This phenomenon is obsarwd 
ssptmoa isiiron sr sen s or cvasx 
ration, of -he t-a c- •;•!•; substances in the 
separavon layer A siress acta on are upper lay ■ 
f mole- 

elites or atoms are released. The stress is, 
i < s s r t s u, I proof stress oi J " 
upper layers ems. - alloc tayer so as 

1o pagvent deformate or brestege of the 
on ayes 

u >j»>i I y< iyet ma r 1 

designed in view of such a proof stress, rear 
example, one 

the adhesive layer, the thickness of the bane- 
ferad layer, the n nd rt;e ; hi cheese of 

fhetra^te! ^ % r»vi«* ef.tH6 

proof at? ess. 

Before perforating the fourth step, the 
method Sorttrn r s step for for mlng a 
, -a, ^ . 1 t ~s at 
any position among the upper layers above foe 
separation layer in tos wsntio*. if the proof 
stress is not ensured only by the minamuro co;v 

feon foyer, ponsistsnQ of ft 
frgrtsfened layer, arte the transfer membsr, 
defcr iyrairr.^ - ' film 

H 0! •> c ^o 

layer. 

(4) A method for transferring a transferred layer 
inc-tuding a thin fll a device an a sijosbate onto 
a toattifar mamfear comprisfi-sg: a first step for 
fotrning a separation layer on the substrate; a 

3 stop lor xming ths 
including tee Shin tarn device on the separation 
Sever .: a a f e transferred 

layer including the thin film device to the trans* 
far men-ifoa will aysr; a fourth 

^ v\ fo; ar s i iay« ^f"^ 

forte" <a)-! f f ) cause e> 

iiate in the separate iayer and/or s j the 
intsda « a tach ig the sub 

strata Srom the S9ea*r; layer, wherem, fhs 
tonrte step :r>ckrdes sequerfoa: scacolnc oi 
beanrs for locally Irradiating the separation 
layer, soch the! a region Irradiated by the N-«i 
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tive to the maximum temperature of the conven- 
tional device production processes, they car; fog 
used in th e presentsmention vsatbout rssthefion. 

The gi;ass transition pons (Tp) or softening 
point of the transfer member is lower man the max- s 
imam tempetas-xe in she process fc; fctming tie 
ih;.o fism lea fhe opo< : . d i s gisss transi- 
tion point Jos ot sea emng point is dehned The 
transfer mem&er is composed of a synthetic resin 

' \ X - th V - !0 

device X sxicsfeir-x; onto a IS »>t re-sin 

!'.'', t k ^ 

which an? no! ;xaa:nac-H:- In a g; •.:>. substrain with 
high rigidity can as achieved. When She present 
invention -5 applied to a liquid crystal device, a ilex- at 
ifc!< - \ pa display device v > 
shock damage can be achieved. 

to >'l ^ >! ,i iil! 

gie-hip microcomputer isxduding TFTs cars be 
o> N <5 v v 1 a } , j a' \ < in ;?;■' 

substrate by she above-mentionse Pensioning 
method. 

An inexpensive substrate such as a srxtsmiass 
nembec 

A soda -a - thus has 2S 

ecorxsm ca! advantages Sin;c s 
nertte ere dfesoived torn the soda-glass substrate 
1 - - <va3uc-o^ <t has bears 

vl K t -It * X > \ 

devices, in eceordauce wtn. ihe preset Invention, 
however, since a completed thin film device is trans- 
ferred, the 3bo\ e-men;ioned problems caused by 
>uoU5 art.. 

ha i fetems in f s= t techrxaon ^ 1 

no useo sn ihtf tseid ss 
of active matrix liquid crystal display devices. 

film device can he annealed at a high temperature 

unc e <<o 

The substrate has a. transmmance of 10% or 
more for the 31 On m o TPs transparent substrate 
car; suopiy opt;c-;5t energy or- x-xa to abiaaon in 
the sepasaiion layer. 

Aesen tt Somx 4$ 

tw <:■; fhe transtei ; eb layer la Tnxo:, the substrate a< 
composed of a materia; having a distortion poxa of 
T: iu o! oxst< Hx th e tresied 

at a high temperature in the production process. 
«x x t ^ - . - ) v so 

and logh perSomsa;xte 

The separation layer may be composed of 
araouX-ous silicon - 5 s - xs s^con m 
ats-th vS >a s ars^ nas a 

highly practical us«. ss 

Thearno > atsmfc per- 

cent or toore of bydroger; {hi} When theamomh-.x.-a 
siiloon v x, - j ' o x i;s«l, hy;x;xjar; la 



■t&tm*a by Sight irfadiatson, and an interna; pres- 
sure occurs in the s«paf aSion iay^f to promote exto- 
iiation in the sepa^tioh layer. The amorphous 
n may cor ) xc peroe x I 
hydrogen { v - 4 "-es-e;, a- v x\javo -~ 
is farther accelerated by the increased hydrogen 
consent. 

Mf * ■ on i.;o-x may be con- 

posad of silicon ixtrtda Who;-: esing mem mrxte 
, x t 

iriadiatior; so prorisjte -axfeiiatio;-! in the seporaPx; 
layer 

\ P x, tf?e separation * may tat com- 
sxxxx; o f a 'x ■ • ^ aifoy Waso ^ f 

S?ydr;xieri-<;cnt 5 x •< 

by light (rredia;;->r; to ;xi>r f ;oSt; estoiiatlor; 1 the sep- 
station layer. 

<N < ^ s - ay s; v e»>vr - 

;x;sad x a naropen -containing aiioy: Wf~en using a 

tight Irradiation to promote exoxsiipr- in ths saoara- 

. , - . ax <.d Os a 

my i?i- layered film: The separation layer is therefore 
xieo s iie-iayetea: tjUo The moiti-la) 
erect nins o 

and a metaiifc fiim. Idroisd thesapn. 

Tfw ssparatiosn layer m&y be composed of at 
iaest one materia! aeiected ftotn the qsoKip consist • 
'm ceramics, siietals, mi organic poiymers. 
Ij;;abie metals inclaoa, for ixdrogen cor;- 

lairang e;;oys and nitrogen rr>*v alloys. As in 
amorphous silicon, m- a' in the separation 
layer la sec - - 

e v. g« n t \ light r stdi it > 
he ligl u- hi lerent 

- > \ ' > i a n the 

separation lave;: "'he ;aser ■ - a xaveleiXph of 
100 nm to 350 nm Ttx short-wave. h:gh m&w 

' - X ' , ^ 1 c ^ 

ra;;or; ia y ar An : axa;op;e c< sncii a -xax ss an exd- 
1 3 ' isar whicn is 

ae ci or:! i r , - }h enetg 

and font typioat types 0? laser light can ha output 
(XeF - 351 nm, XeCi - SQ8 nm. KrP » 2*8 nm, ArF 
« 193 nm} by ccvttiinatlons ot tans gssses (A;, Kt. 
and Xe- and haxpen passes (F s atx; HCi) as iasa;' 

?>\ 5 8y exr::fvxii iaao; araioatiori. riiract ac:sskx; 
ot rnoSacda; adheres and gas avolut:Oi-i w;l; occa; w 
"'i i'i i,i - ; 

without thermal effects. 

The laser tight may have a wavelength of 3S0 
n to 1,300 nm. f 
;iatiOh characteristics to the separation iayer by 
;h tnge rtch n ga evt lit n . > .x-iiot), axe 
sublimation, laser light Pavmg a wavelength of 350 
n to % N >r v v x > f 
Thatbinf ii;ri cax:c:e n;ey be a thm liini IrsnSiSStx 
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ted on toe 

b> : « ibo - s < ? < ' m. 

gcatm zmM device mesudsrts the ihir» frfm 



Alio • 

act < ^ •, f 



rigs, i to a are crosses 
first enit)<xiinia-tt of an extending met 
with the presem iwenfe. 

Figs. 3 to 16 are cross-sect'ona! 



:sd to cos end of each ih>n 



a method tor Ssusfsineg a Shin him device in accord- 
ance with She present invention. Fig, u is a plan mm 
ii\xmtr&i)r:q beam scanning in Fig. 42. rig 45 is a sche- 
ma! c *sis* >i a fcii 
nmg operation of baams onto a sepamto iayer in a 

present -version F g 46 5 a 

distribution of beams used in she beam scanning shown 
in Fig. 45 Fig. 4? iS a graph of charsoieastic curves 

in tos beam scanning shown in Fig. 45. 

!S£STMQD£ FOR CARRYING OUT THE iNVENTiONl 




a fourth smsoOn-isnt of a method tor transferring a Shin 
torn ijx u s 1 

"■§s oj;a) and > 
'v x M c s - » > \ ■> the 

) e« t -.ven-i<c- 

;,8 ooof^a- 

iO^ " ' > \ C! On * i , 





sl 7 to pass through fiom She x-de 
5 1. Ths transrr»ttance of the incident 
y 10% or more, and oxne ixefer- 



Frg. 39 is a graph of a rsSataship b 
m&gt absofbed in the ssparajion sayer a;xi the thicn- 
nass of the i ^ iayer. > i s ; ,d !':m t 

*- •> it s v 

sifcco. 

Fig. 40 is a cross-sectiona! vim oS another embod- 
iment n^ > a x >! 




;ne Oil toe types o; tour- 
pie, two 350 »C jo 1 ,000 *C). in such a case, if the 



s for tormtog toe funis, such as a nxnpsrafcre. 
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IS 

ergbie that the materia! for the substrate i has a 
distortion point of 350 °0 or mots, end mors prefer- 
ably soo *C or ito. Exampies ot such materials 

include he; s a ri f! 

«:ti by Nip 5 

the formation of the separation layer tV. iota; layer 3, 
ss mm 

posodotan > ■* a e>nthetc m 

f bavir-o a meibcg x 

w trat 

!>■■ * < - , h< i ! i > , 
aify about 0, 5 to 5.0 mm, and mors preferably 0.S to 
1 5 mm. A rensarksfoiy small thickness of the sob- « 
Strete 1 onuses <:secreasr>d if', * oh 
vi s «as ~- e a 

Km.' loss el the incident > 7 hv v/m • a- 1 
has a Sow trans ate t has 

thfoknes* " s anfconed 

St is preferable thai the thickness, c? the sub- 
strate i at th« * f rvraticn 
layer ha unrfo- > <. * - i << > 

J i\v ' ! ..urfaes 1 1 forming 

^ s , and the ' ; i ; surface ' of ^ 
substrate are not Ureses to the planar form and 
may else be curved. In the present irwaetiort, the 
substrate 1 is not removed by etching ate. but the so 
substrate 1 is removed by exfoliation in the separa- 
tion lays;; £ prodded between the esijsfrale 1 and 
*nt f em \; 

end the substrate 1 has high selectivity, for ®e«m- 
pie ueiaih y bight knees m 




to cause exfoliation in the layer anchor at an ate' 
face tea or ?;b (hereinafter referred in as Paternal 
\ ^ 1 3 5 f' iicn ■•*;; 

by tns incident Ughf 7 causes an elimination or 
re? ot# Swears atoms 

ik -m> v - t , ' ;uostanceofthesepa- 

! 1 > % 5 0 f i SiXf/Ot 

intedaasf exfoi-rmon win occur ;s a result. Further, --'ff 
in some cases, oas wiif be released from the sepa- 
ration layer £ by the Incident Sight 7, resulting ;n the 
exfoliation Consspuenily. there are two exfoliation 
mechanisms, that i$, releasing components con- 
tained m tbe ssparatson iayar Z as gas. and irssfao- so 
taneous vaporisation of the separation leva: 2 by 
abeopotson of the li^bt tonowed by release of the 
vapor. 

Examples of the composition for the separation 
favor 2 arc fhe following (It to {&): 

fit Amor phone silicon (a-SO 

Amorphous silioun may contain hydregeo 



(H), in this case, it Is preforafefo that fhe hydro- 
gen content be approximately ? atomic netcent 
or more, and mora preferably 2 to SC> atomic 
percent. When a ssven anmsnt W rsybrogen is 
comalnsoh nyOrogest :s, released by l; raoiat:on 
ftbelnok bf?,aodan 
which wiif act a ^ N 

uppes a -c fov-e- • \ s p the sepa- 
i ayet T 1 ' < 

ni xnb* f nf«n 

tba composition, pas prassuree. gss 
atmospheres, pas o ; ;aec lempersfMre, e v 
strain Oimpermrirti, arid iriprsi praeer -i the GVD 
process. 

;2) Oxide ceramics, dsalecincs ifeiroehietrlos) 
and semiconductors, socb as siiicon oxides 
and >if> n titanium oxides . \ fitr-nrites, - 

■md 2 ^ " % am =* 1 . x ^ 
mM® qui fefiihanates: 

Examples of s-Kon oxides Inciods S:0, 
oiO;.. ana SOCK arid axampiea of senates 
snof jde K fi B J ; ZrSif V a o 

V s ■■ ^ i < 

im . ^ BaTlOa, BaTiCP. - 
( S i , 

SrffiO* A! 5 TI0 5i 'abd Fa'TIC^. Exabytes of zir- 
cort , m o>;idas 

a;-;- P;a .srS;0 4 >hZfO 
MgZrO ;5 , snrf K ; >ZfO i; . 
(3; - 11 - 1 

such as FZT> PUT, PLLZT and PB2T; 
t;4) Nitride ceramics, such assiiicon nitride, efu- 
niihmn nitrde, arid trianium nriride: 
(S) Organic polymers: 

Uaaofe orpanic raiyrrters have iinkapos 
x • 1 , . s * " ^ m 

?;. snob as; -Of-fo, -(X)-(ketone). -COMi-n 

(a;?o;. assi -CI-foN- (isooyartn}. In psrtjcPar, 
\ ,'~ .( - - \< ^- - m 

such finteges can be used Tfie organic poiy- 
msm !-?tay have aroeastic nydroca;t>on fooe 
mora beoxeoa ring or fused ring) In the chom;- 
oft 5 . i r, V- 
mere inPc-de poiyoieflns, such as polyethylene, 
atxf polypropylene: polyindo'es; pofyamkies: 
polyesters; DOlymetnyi * a , v - - V'^ 
a; .x x \ <. " 
(PES), and apo.ry resins, 
(8) r-Jetate- 

axa;rs:;les of metals include At, Li, Ti, Mn, 
in, Sn ; Y. La, Ce, Nd< Pr, <3d, and Sm; and 
foyso v ^ >Uh< v -rofaf 

Tba: 'pffrnm of the separation layer 2 
eapsrrds on various conditions, steel; as the pu; - 
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pose for exfoliation, tils composition of the sepata* 
■ton layer 3, thedaygt conflgo'a* on v»tcJ t > m« thocj 
for formes ins tajfer. and has a ihicimeas ot$aner- 
ally about 1 omio SO impfsfsr^Sy about 10 nmto 
2 nm and n u p<>f*r.c?'y > c ' 40 nm to i urn. A 5 

1 ma hlchni jqutres a iaqjet 
amount of Incident Sighs 7 in order io secure sscsf- 
ieni exfoliation characteristics of ins sspamten 
i\. 3. - ' operational - n nj m 
separation layer 2 in tie succeeding step, it is prat- ;s 

* ^ I \ J f fOyfcf 2 

be as uniform as possible. 

r > ax 0- in- forming tlx; sepsmtlon * - 2 
sOj ' \ 

arai conditions, such as the- film composition and ts 
thickness. Sxampte 0} th«: methods rx.,<:ii capos 
phase deposition processes, such as CVD hnclod- 

tr . , m < 1 

ration, moiacular beam {MS; evaporation, 

in, ( ^ i - c r i xaeesses k< 

such as eft a d 

Lartprntjir-Blodgeil procass. spin-a>a;ing process, 
! of! ^oaf-g o f ooess; 
p. r - pmcesses; teeMier processes; ^ pro;:- cr- 
esses aod pe at a" of 
s xa iipte, 

n te oi arc. • 

phot f 1 ayetfee 
Sot mad by a Jo* pressure CVD process or a plasma etc- 
CVD process ' sn.^v when tne separation 
layer 2 is composed of a ceramic by a soi-gai pros- 
sas, or an organic po > x ' t < * < > 
layer oe formed by a costing process, am pasticu- 

urn v ^ x 

[2] As shown in Fig, 2, - mtsuayer {underlying 

* 1 v - - o 48 purposes, w 
x example, as a protective , which physically 

( U i * ^ * f ^ V , 

r-s em*,.- and use. an s^mlanm; layer, a com 
doctee layer. * m\%lnq . Wot tight 7, 

a barrier m t > 

to or from i>h« transferred layer 4. and a flection 
layer, 

fhe com c ■ 1 x s d«i;5 

« H v» 

\ ' ed ; v> 1 on pos f s ; ; ;; 

o ; araorphous ssiioosi and the sransfeneci layer 4 
innhsana a Uxn transistor, it: composart or ssii- 

1 N \v \ av ^ 5 , > N 

layer 3. tanm a <■ * 2 and 

tha Jransfarreci i-. y r a iric-iXilng ?ZT, ts composed s$ 

*t V. Ta, Mo, Ai, Cr, or I 
O ' ^ > ' j c ' v ^' u<) 4 s r maiaS Th;? 
nschness ol ^ ::-r:edi5ye.-' S s ■> - M if) 



X'aet ; 4 i -a anpas 

A ^" m to S n ar;d c 
ardeot 40 nm to 1 pm. 'Pie interiayer 3 may ba 
fo ?58d fo> f"c sa ys8 method as fo jhs si 
iayst 2. The interlayar 3 may be fonmed fey tm or 
mors steps. 

The :nier layer 3 may sncktae two or more layers 
leaving " same composition - ditlaran; ^ m\. 
tions. in She prassnt Sm'onttori, the transfaned layar 
A may bs termed directly on rns ssparaSSon ia>-h S 
without Sorn s >t 

[3: As show;-: in Ro 3. a transferred layer (defacned 
■riyrriOef) ss teimed on U\a into-iaynr 3. Tm? trans- 
terssd layer 4 wis Pa traosfen-ed onto a transfer 
, , m - - \> 

has lion! ( v s i 

and type. sh;poe. siruoti-rs-. ccr:npns.)t:on. and physi- 
cal and chemical cnsraciensiics of the frsnstorrad 
iay-H 4 sifo rsoi llmrt-to, arxi it is preferatfe thai Ins 
; 9 1 11 3x\n t 9. v 

Sur5ctrc:,ns; ibn hinrs ;;rOh thin him devx:es -.ncMx;* 
* e f jin f !rn 

mi •> ^ 1 ir;;«> 
ant elaatrodes such as TO s ^ 
vi>;t;>!C devx:es niHS^ ;r> Si>lai 1 am a ariO u^, 
sansors; switching davices; merttorlss; aotuators 

SriSfi as pii«rii5iei:t!X: r^svicss; micron?irrora ' M > 

eSe<soc n * v . i ... 

as magnetic recording media, n^gneto-optimh 

?%>n ) Hs. ' 

- m rsoordiiip tlin i hiri; heads, cmis, inductors snei 
thin ftim high perm 

v N nyx v\ ' 1 
ths sot x - N m i hit ; fieoSors 
•ilrns, dichroio mirrors. ii;r>h pc;iarijmm.: semioondoc- 
tc > t v - ' - . - - ^, - s 

n t * n < v < 

films, i, ^ > i films, 

- > m , r - 

msTHsyemd semioondnolor thin fiims, ceramic 

' , , , „ , , nd , u 

-v red; > tn I itt 

5 \ * ^i"mm v 

oag I - • yra - - 

\ A s ! >. n saSui. 

r m thin him or thin film dcv 

formed oy a reialivaiy high p-mcsss tsmparatum 
l>st;;x;i;e of the ni;r?h;to S;x forming it. Tha sobsham 
1 nxisi therefore be a highly reliable matena! which 
is resistant fo fhe high process femperafufe. as 
Ascribed aisove. 

T?se transferred layer 4 may ba s single layer or 
3 composite of a plurality of layers; The tmnstormd 
^> va s > a< -a,s a 

given pattern The formation {deposition) and pas- 
tsroing of the transfer red layer 4 is patter m«d by s 
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predetermined proems The trsnsfeirsd layer 4 is 
g«o«*a!!y formed by a pforalHy of stsps. 

Th ttamfe ad a,?! ? axdudmg th i Titan 
sis&xs is; formed by, for exatnpte, the methods 
described in Japanese Patent Publication No. 2- * 
50630, and H Ohsime iit si : imemeAonai Sympo- 

h x Paper 
and i\ o> LC Video Display o by Poly Si 

TFTs* 

The thickness of me transferred layer <t is no; m 
ir and is determined in mspnnse so various 
motors, e.g. purpose, function, ocTyoosiiien, and 
che.ac-fensti.m mm the }ran$fs««ci layer * 
!.« s b thlu f«m transistors, its tola: thickness 
preferably 0.5 to 800 ym, and more preferably O S ts 

> 50 i In the sane os < thin films, me prefer - 
abia thickness has a we wider thickness range. 
for exampie. 5b rim in 1,000 ;ssn 

The transferred ; ayei' 4 is not limited to the 
above -da scribed thsn f:im&. arid may fee thick Sims* 2& 
such as coating films and sheets, end transfer 
t f as powder 

not formmo films or layers. 
{4} ^ssho* Fig. A a shear* > 
n - , - - 4 v> 

aotata^jx. 

s:v8 fay«t 5, Examples of preferable adhesives 
forming the adhesive layer S include curable adhe- 
mm, for example, reactive curing aciheswes, heat* 
hardening adhaslvas, photo-s^8«8 adhssives such so 
8S UV-CUlirg $iv« a?* *ass obtc curing 
adfresivss. Examples of types, of adbesives include 
apoxys, acryiatas - 

layer 5 is formed by. for example, a coating process. 

When using a curable adhesive, for axarnpie. as 
the curable adds transferred 
n I, I ^x men&sr 6 is adhenx' ' 
and rose the curable adhesive is cored by a method 
in resrxmss to charactarfotlcs eHhe SMdaOle adhe- 
sive to adhere the transferred layer 4 to the transfer 49 
roamber 8. Wha 

* < ^ ^ i , 
be placixt on tlx * ve lay 

tt * tithe ^li «' iK 6 he 
ilium- ,reo cm v,' t for coring - ^ both sides in -xr 
order to secure the coring of she adhesive. 

Regardk N - ve ayar 

S ra> v x-t 6 and 

then the transferred layer 4 may be adhered 

may be provided between the transferred layer 4 
and the adhesive layer 0 When fhs transfer mem- 
ber o has an adhering function, the formation ef 
adhesive layer 5 may be emitted 

Examples of the transfoi msmbe? 6 rnsiyd* ss 
substrates (plates) ; and particularly transparent 
sr - \ ^ d x~ 
nsiy » >ienar or 



corved. TPs transfer member 6 may have infenor 
>■■■■< rlx.sifKjiridiOy dgS^ msfetaor;--- and cc;u;>- 
stoft resistance to those of the substrate 1, 
t.xirrsose t the pf»s.snt iwenttoo, ' franssVred 

jySf 4 IS forrrXKf Or- t « ti 

ferred layer 4 is transferred to rhs trarssfer merrstrer 
6. wherein characisr:siios required for the transfer 
member 6 are independent of fee conditions, such 
as fefoperaturs. in the- fermasfon of tt>e irar;sferrci; 
layer 4. 

Accord \ - \ 

s of the trans i layer 4 Is sue 
the trar>afoi' membisr 6 -nan da Sonsxfo Pf a rnabfr la; 
having a aiass transition point or sottemio. 
s > ^ - - ^ m ■> "x ^ * ^ 

rnembs!' 6 Is crsxpoirix; :-; a rrratrnx-l Ixnsrx. is pis x. 
?ra f x>^tsc- ^ point ^T$p v 

iesii. praferabiy SCO ' ? C cr v.. nrfo more : :>raferat>iy 
320 m or lass, 

s > ^ ^ at 4 I > th < ^ \ , , 
given isvei 0' rigidity (mechanicsi saencsh), hut it 

iv v - 5 x- - „ ^ x os >t ^ats 
■a'ils for six.h a transfer member 6 include a wide 
variety of synthetic resins ano glass materials, and 
preferably synthetic rasirrs arte inexpensive glass 

t ; o - v t xxx 
dxaixpler, ;)f irynSlxiiic - mcimte . -> ^ 
1 ' . lesins and thsrmose«>ny e s ^ seen as 
poiyciietios, s g polyethylene, polypropylene, ethyi- 
s;xxpior)ylene oopoiynxsrS; and <. > \ > ace- 
rate cqmlymers rpVAs); cyclic poiyelefiiv;. rncOilied 
poiyoiefsus: polyvinyl chfonde; poiyvlnyiidene v 
rids; polystyrene; p^yamsdas; p^yamlde-imidtss: 
polycarbonates; poiy'-(4--meth>1osrttsna-1); iono- 
mers, acrylic mems. poiywthy! rnethaoryiata 
(PMMA); - - . 4 Xn copoly- 

mers yA8S reiniisi, acryionitiiie-styrene copoiy- 
me-o (AS resins:-: butadiene-styrsne oopolymets; 
c isyitnthyk't n •> 

sns-vmyi alcohol copolymers (EVOHs), poiyesters. 

- < > ' ~ x , 

fefeplitnaiafs inn':}. pclycydohexane teraph- 
thalate (PCT); polyether S; rmlysxner- ketones 
(PEKs): pofv ss) poiy- 

n>> t\ > > v a 

oxides; s?xte4xfo polypfie-nylo-ne r;xl;tea; poiysul- 
fones: poiypne.-:y!e.-:e suttide (PPS); poiyether sul- 
dinas 

■liquid orysfal polyn'sais), • r' 

ix;iyviny;kie-ne ffoorlde; othet tlursrirso rs-pris. tnsr- 
mopiastic elastomers, a.g. sfyrene-, pofyolefln-. 
j i hioridi tbans poi\ 

v N K " xX 

fluorine rubber-, sno chlorinated poiyefhyane-type: 
e^joxy reslrxs; pbarini raslns; rxea resins: nreiainine 
resins: unsaturated polyesters; silicone resins; and 
pol ^ , sdr>. and poly 

ne n«ms 
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resins. One of more of lhasa synthetic fasiris may 
b«s used, fot example, as a eerrposfts consfeSrig of 
at isast two layers. 

Exanpies of osaltie glasses inck;d« silicate 
glass {quarts glass;, slSsasine silicate gfass, soda- * 

> <- a ' - gi< >«?!i»vi pjsss. and 

fxxosdcate glass. Ail ihs types of glass older than 
- , 1 « , ■• <* < t ^ , 

sxcaia glass, can be fssaiy forced and shaped, 
and ass inexpensive. ;«> 
When a synthetic: resin is need, a lea pa taxxdec 
< ' tpe. such 

as a curved sudaca or onewnness. can bs nssdiW 
formed m\ Sow matanai and production costs. A 
large, inexpensive device-. to; exxnple. a liquid x 

The ttaos^r merrier 6 may funcixn as an 

,< *i (<> M X O C V V N 

as a part of a device, for ©xsr?pt«> a color filter, an 
- < c • v ! ! > ' 1 > ay $ firsg x ■;■ 

layer, w& a semiconductor device. Farmer, the 

■! y Of fXX 

ceramic, stone, wood, or papes AitsiXXxeiy, flaxy 
be a si fe e < /« 1acs< of a 

watch, dock coaa , - > ,x 

surface of a given structure, such as a wait, pte. 
post, beam, ceiling, ^ x j 
e \ i * xesabstrata 

1 (She , v 12 ot tne Incident Sight) is a ■* xxf with 
Its incident n * 7. The incident ilghl 7 passes c;c- 
'0X3' t> Kobseo;e ' o x N ' f ■■ ■ .xxxatxn 
■ As shown n K ( 6 

or Fig. 

occurs in the separation layer and the adhering 

•i s i t ? and 

- - a ad to the tra f 

g. & sho» doSsatlor m 

s a*e of ni> 

the Intebaclai esdoiiate at the interface 2a on she 
separate v 2 7p e occurence of the interna! 
an ) , inSebacxh avios«:^-an pxxixnes that ablation 
of the constituents x ax- separation layer 2 occiim. 
that gas retained so She separation layer 2 is 4$ 

leased a-a< < f -■< ft xs 

t. afX a ~ v " - x ^ , v * 

itrsdislfof!. 

yyiiavaln the word "sfcMian* means that solid 
aon-rpooaraa (tae eons:i>aari;a oi ta-r separation so 
layer 2). wOsch aasordeO tae sncidem i-^bf. are poo- 
■ocaamioaHy and taerajaay exotad and atoms or 

^ ■■- ^ n ao»iS3tO!»!o<M5(iOy 

ms chain scission. The ablation *s oosarvad as 

j ^> x ! > ( v , | SS 

the partial o> aollr« constikieots of m saparallon 
X \ - " - a a ba fotn n j by * a 

p V I <S « ■ Of3, t^tiitlsiQ (f! Si d^3t^{«\{ i 



force. Tae Internal and/or interfaciai exfoliation of 
the sepciratfon f#«f 2 d^s§RCte on i he ■<s&i%3@$lfi®h- 
of ths saparatioa layer 2 arid othar faafors. lor 
\* 'xs r x >m: r v. i\c x ' dt x x ^x ex 
tght? 

ay tytx >i inciclsifii ligb! wf icix« x 
nai and/or irdarfaciai axksfiatioti of tba sepamfio-a 
ryer 2. ;;a ^ fo xajrple, X-rays. olfravtoU 
alt ^ { ays tbeaf <a>s' -as a 
beams., mlfil -waves, mloroxvawes, alaclroa rays 

1 3 XX > X A. !,S ^ X « "\ X 

t xa prefaraWe hscauas s 
c> . otsusa avfoxihon isolation" < aar v-a.sna:,a: 
iaystS. 

Fxaoples of lasars ara-eodiag -he laser oeanx. 
:n;;kxla gaa iasers arxi solid laaeor. ;sen'x:oadac:!n:- 
iasars), and excimsr lasars, NcJ-YAG lasers, Ar 

" s x v x 1 N r- x 
may fc® prafarahly used- Among tham excxxer 

waaaiangtr; range whipn cstr xa aoiai'oo in the sep- 
i i • ? wan ■ ;< he; X ixxlar i a 
The --paf xlo x^ ■' -a x. a 
x.es.aiv war;osl tda iemparaSxe rax and thus 
s d" ^aae s-f f"e ausavS^t or 
adjoining l-datlayaf a. ' > ^< !ayt?r 4, and aud- 
stratsl. 

f the si ^ -a a \x v a; 

depaodaal or: ihe xavslenpm ol lha xcalenl iighi, it 
is prerarada arat She vxxnierxph or the incsdefa; 
iasar beam be approxaaaleiy 500 om to 350 «m. 

Wnen exfoliating separate iayes 2 by 
?et x >\ shas tta 
so 

that the wax 1 s \m xa bean xa 

appraxiraataiy 2 ! >0 n;n ia x .2D-0 ara. 

Preferaoiy. tde enerny dexaty o? fixe incident 

yd OiK r " - - ^ 

from approxiixataly xo to 5,000 nxj/aavF and mora 

-ix < r'.n tOOtr; X000 niJ/om s Tha 
ad hrne p-s;a:ab!y fanass Irax ■ io x.000 
-tr-e;.. and naax? preferably Ixsx f 0 to 200 osec At 
ax empg^ c a r;a which is icw< 

Sixt-n tlx mi I \t n a not 

■:x.oor, x rf - ass a xiirs 
*i x v * a 

fexad iayar 4 a; ariveisrrly alfeaSexi by lha xcidani 
light pass > s ^ \ 

intedaya:- 3. 

u la preferable that She xxxsexi Sight "/ lix!ad:ne 
« wa -tA 11 -., 

ht ^>nX'S! i 1 < ) tKi) s> 

:rxidxx on ffxe ssparalioo layer 2 'x She direction 
fxerpantSicriiar io tiia eenaxuion layer 2 or from a 
,Xi - , ^ l h<- „p ae 

Cixsier direction. 

vVhs-n tfie s-nxrarate-a iay-y a has an araa wiiicr; 
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is larger than the area pe; scanning of the modern 
light, the eritife separate fey®- 2: may be ifra*al«i 
with several scans, of incident light The same posi- 
tion i be irradiated two or mors times. The same 
position 0!' different positions may fee eradiated with . ; . 
different femes and/or wavelengths of incident 
(iaser) light beams two or more limes. 
[61 As shewn in Fig. 8, the separation layer 2 
remaking en the in! smews-;' 3 is removed by, tot 

> i * -woo, or a tt 

combination of these methods Also, the separation 
layer 2 remaining on the substrate t is removed in 
the interna , lion el ii< ( ' 
shown in Fi§. 6. 

When the substrate 1 is composed of an m 

*Xp&K f - ■• • i ' ' , 

the substrate 1 is preier^bfy reused; fo niher words, 
the present Invent:;?!'! Is applicable to Ilia substrate 
to fee reused, hence H is useful 

!b \ i leoed .m o - •> , m 

sfarmsn ad by the above-men- 

tioned steps Removal f the sites layer 3 adjoining 
ffe n ^ layer 4 or formation of 
srs may fee employed 

x- iave 4 Si- 
te net directly separated as las detached member, 
but the sepe/amm layer 2 adhered to me trans- 
mood layer 4 is exfoliated, Pence uniform exfolia- 
tion Of transfer n easily, secures* and uniformly 
achieved regardless of characteristics and oooofi- so 
tfons of the detached member (transferred layer 4} 
Sfoce the oslasheP member (transferred lave; 4) u; 
not damaged, it can maintain high reliability. 

in the embodiment shown in She drawings, a 
meshed fo tm m 
lbs transfer number 8 is described. The exfoliating 

does oof always include sucb transfer, in this case 
a detached memfoe; Is used instead oi foe mme- 
- t 1 - fees mev be either *? 

a layered material or non-layered materiaf. 

' >. fe member - foa ^ •> So?' venous 
purposes, for example, removal primming) of 
unnecessary portions of tPe thin film (particularly 

tvhe ^ is 

\ 1 j x 1 , < K 

andtwmd i 'fee expiration 

method. 

The transfer member 6 may be composed of a 

T !V , 1 > > O •:!" " it SO 

os the substrata 1 (regatdiese isf transparency) . tot 
example, various types of metal, ceramic carbon, 
paper, ami ofobeo as wen as foe above-dead ibed 
materials, When the transfer member 6 does nor 
I nut < net suitable S< - < »tto« of tt m 
t s tsfe ed las. %, ihe present Invents -a* be 
ueeluiiy applied 

In the m®o®sm#. $toam-to : tom cfrawe^s, the 



incident ligbi 7 is Incident on the substrate 1, how- 
aver, it may be incident err the side away •from foe 
substrate t when the adhered material {defacned 
member} is removed or whet; the transferred iayar 4 

dent fight. 

Although tha exfoliating method in accordance 
a fh the present Invent seer bed 1 s 

present invention is " limited to tne description, 
sxsn w s -ace e* m*> «. 

^ , ^ n ^ ■ - ^ >t «H k 
to n a. given ^afe t s « .ed 'a^e 

4 is classed or transfeued beam; on the pattern (a 
lust method; In this case, in the above-msntionsd 
step 151. tne side fo of the Isomer;; light of the sob- 
- . . um m m v 

irradiation of toe incident tight or toe positions 
<U 1 with * sf!cio;s-a ilnl-;l 7 are a or Ut i, 
contreiied. 

Trre ruipafiPion iayrrr 2 caving a gwen pattern 
may fee formed Instead of forming toe sspamson 
layer 2 on tne entire face 1 1 of the sobstiate 1 (a 
second method) In this case. !ha sep;smt:on layer 2 
, ^ ■ m v \ m" ■ 

x > } , ~ - m > a 

face 1 1 am 

According to foe mat and second methods, me 
transferred iayer a is simultaneously transferred 
. ' v I'SO or tnmmed 

TrsKssfer processes may foe repeated two or 
nx>re times by the same procedure. When foe 
mfer psxrasses a < k even sn 

iw thD positione 
faces of the transferred layer formed by the last 
m *'i v ' i ' 

tarred layer formsol on the sufesfrsts i oy the first 

On a large transparent ssesiram ' example. 

i ; < - v u — x 

as a transfer member S. transferred layers 4 (thin 

u Pa r 'mi m v ' ;f< 

saaivssle, iiavlng ari afleotive a)aa of 45 nim by 40 

- ■> . v - ( m" 5 m ' , i i r < 
exampii < > S00 

cycles)., so that the traosferyed layers 4 are formed 
\ , ^ ' ■ , ' - ' 5 m > r «<■>')! 
soDstrate. A itgulo crystal display Paving a slae 
which is the same as that ol the large transparerit 
substrate can be produced, 

Examples of w Si now be 

described 

(Estampie 1} 

A quartz substrate with a fengfo of 5Q mm, a width 
?f 50 f and a thicknes in ftamr 
- r> ) da- ' - \ -~ 



n 



EP0&58 110 A1 



•f teser: approximately ? 0:7X0 was prepared, 
and an amorphous silicon (s-$i) fiim as a separator? 
layer (Sasef 'absorption layer; was formed on fha one 
aids of She quartz substrate by a sow pressure CVD 
i < -v -n is sap 

aratlcn isye; was tOO nm 

ASiOjfifn • ■ tied on the sap- 

5 ate ^ i o,e t> „ t 
100 -C-. The thickness of the intedayer was £00 nm. 
A poiycry'staiitoe silicon ;m poiycrys?att«oe silicon) 
f ( >d layer was 

formed on She lots?- layer by a CVD process {Sigt-% gas) 
f - ? , i 4 as pa 

■>ub h n - - , , < i 
After a S(0 2 gats Instating film was formed by thermal 
v n !! >r 4 > ,.o f t 

a gate electrode (a structure in which a high melting 
point f a * > s.:X. ; ' m 4 -•■ ■ s • x-c : \ m ; - \ v -s y •> 
tailioe silicon) was formed on toe gate insulating film, 
a ' o) f if If align- 

ment by means o? ion implantation tiding the gate elec- 
trode as s mask, a mm {Sm transistor was thereby 
formed. 

A thin fam transistor having statist characteristics 
can be formed by a ;ow temper store process instead of 
suet-: a high temperature process. For example, art 
?»rphix m Mi? vvsi intake si 50 nm as a 
transferred fays? was termed on a Si0 2 nm as art inier- 
iayijr on tne «,9pa»e»o» layer by a icw psessure CVD 
g&e.425'-C t ; pbcus silicon 
v •> - or;*? 

■? to modify tne amorphous m into a pcSyaystai- 
N ^ s >•> vstaiSiza&sn. The polycrystalline s8- 
con film w pat Vdrainfoha el 

f ?! i asp ek. 

Afte? a $:Cs :: pate msoiaMm film was deposited on the 
sxrlycrystslllne s:i:con film by a ioa< pressure (Pvt.- proc- 
ess, a gate e>>\ , , ^ a hsgh meit- 
^stted on the 

poiyemsfaarm Silicon; s% formed 
Ing film, and aonroa and drain naranns wens formed by 
seff ar.onn > ? - ? th 

gate electrode as a mask A thin Hm transistor was 
therePy formed 

Next elect N ou 

and <. i r? s egtom : an; cade conm.- esc to tne gate elec- 
trode A- 5 * " 

sad arc N s 

otit * - N aoi U 1 

n w ■> ';„t;\tn' ; rx ' > f 

than that o* * >i a urn 

nun? Is expected m tne succeeding laser - raoiation step. 

A UV <, 00 i ' 4 »,v ■> 

applied onto -he • . * . - '. -se aaospajem 

giass substrate (><sfa glass, softening point: 740 "0, 
loo po C snsier member m 

adn;?nte ?o tna adhesive iiim ar?h the ;xn<K em face o? 
tt?e pines suOstrats wss ii-fadistsd wan osraviaiei rays to 



fix mass layers oy cunng the adhesive 

T'ne auftacs ot the qua'te substrata was n'samx^i 
mfk Xs-Ci excimer saser $: ?ao ■ vaverength- SOS ora} 
to canes a:d;a=afx!f;s (inteifiai ancf :nlerfaciai axl-oiiailrxi) 
^ , of tbe xe-0 



300 



n tin? 



■ ■ \ 



spot I 



:t am 



>Of if 



attoo -s eoe? , - n 

one-tenth the giver? on:t afea. in fbo iioe-baam ifrapya- 
Slon. - given enrt area (for esan'ipie 3?8 mm Py 0.1 may 
'6 or 078 ran; oy 0 3 mm (absorbing fX5% os ;?>o;e of -he 
■> 4 4 v - 
beam by afces s n < -.m * ea i?ac.h of 

14 , 4 41 - * Bf ta,?te>1st? 

tasst v ^ 

20 st rate is irradiated w;tt? the ias:a , while :?hif;;ng st-a:.- by 
step' over the irradiated area. 

v«.? cfcacheci "o™< -a 
place snl>el;a:e {tiansfe: m ma at d;a saparaton 
layer, so toat the thin f«m transistor and intedsyer 
tom?e<! on the qu&vte suostrate wers transferred onto 
the giass substrate. 

hasspa ? s iya< c ? 

toe §tass sabsrtmte was rwtoved by etohiag, ashing, 

sb to the quart* substrata for recycling the substrate. 

Whan the giass acfeatrats as the franster mesntsar is 
larger tf-sao the pnarta sniiS!iafe ; the hansfer fresrt the 
qtaatz substrata to *h< ?tr a -t 4 t t 

tfeiSi gtis exaa^sle cab be repeated to form a number of 

as thin i ihri transits d posttion? 
substrate a mirk* 

tormad oo the glass suostrate by reseated depositee 
cycles. 



gate Insuiab -*a (Example 2) 



A tnli? flln-; traasfClo: -was transferred as :n &'sa;?-ipla 
1, out at? an?orpt?m t V ?.ton k 

po-ce- las - . a ? 

■a; x The bydrogt - < ? 4 'it. 
f-ttn v\ 

the sow ps-assore CVD. 
(Example 3} 

so 

A thin dim transistor was transferred as m Sxampls 
1, bat a car - 4 >TiO s thick- 

200 4 41 > ' o 
spin-coatfog and sol-ga! processes. 

as 

(Esampfe 4} 

Mhin filn >tar wa sferrad 
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forming of the thin film, an easily formabla material, an 
' xr. ns s mats a s xs t sfgs *ti c is whit " dlffta 
to move, 
hi - 

which is inferior 1o that of the substrata, for example, * 

materials, can be used as the transfer member. For 
example, in the production of a liquid crystal display 
Including thin film transistors (particularly pam-crystalline 
silicon Hd ' ~w on a trsnspaien; substrate, a fe 
targe, inexpensive squid c;yalai display can be easily 
produced by a con 5 of 1 sat ss - pa ta 

S6ivV ' 1 if c < 

and formabie t;ansp3renl substrate composed of a syn- 
thetic resin or a law me$ng potnf glass as the transfer -s 
^tod^c- 

tton of other de 5 - - \- or sta <s. ay 
\ ( )< t N v i 1 f ax 1 i a < 

ha formed on a neat-resisting substrate ants high mila- 
o- b- such m a guar;;-: . b ,t ■ < mowed by patterning. 

> a n ^ - - . 
nigbh ? ! .adia thin t'l 1 a erefpre be formed on a 
transfer mentx-r regardless of the pmpertias 0? the 
transfer 'ttmvkm: 

25 

[Second Sntx^inie-it; 

An exfoliating method in accordance wsth {he sec- 
x*. ho 

descr<fe» 1 wi{h refos enca So ihe attscbad draw- se 
Inge, in tha second embrxsment. the separation layer 2 
of the farst smbodsroeni has a layered structure including 
a plurality al layers. 

Fi§s - * " * ,x« i : stsaf u 

t>iX x x I ^ t 
tv .it ^ a . nas " \ 

Gomit on to 

the first embodiment, the some parts are identified by 

ifo v»\ \ X ^ v ^ % <o; 

1 mx-a a;n^s >\ < - - ^ . l - > 
different N ibe first enfoodirneoi \ ba described 

m As shears in Fig, 9, a separation layer 2 com- 
posed of s com > m 5 cfwdi -a a plurality of sab- 4$ 
layers is formed on one face bhe «>ce 11) of the 
substrate 1 in this cass, each sub-layer >« the sep- 
arator lays; 2 is dap 
s, si ^ * \ ^ x 

idy, the substnxe 1 is conifxssed of a transparent so 
i -tt *m« fo 

light Is incident on tbe outer surfaca of the substrate 
1- 

n this esse at 1 ta ace for tbe Incident 
iigh! ? is to flsnt ni tn« hsx etrtofeent as 

Materials for the suhstj-ate 1 are common fo the first 
;;n-sxa;iniara Tha ihicbnessoHhn sabsfrata 1 is iha 
same as that so ibe hmi smtsxtsvient. if is prfbaasid; 



that tha tbicknass of ihe substrata 1 be uniform at a 
region tot forming the ssparaiioo layer so as to be 
uniformly irradiated with the incident ght ?. The 
inasr sndaceil atxt light-inddent surface fS of the 
siibstsMe 1 may be planar or cu: ved. 

in she present invention, the substrate 1 it; 
detached b> iayas 2 

, ^ > x m -.a ty =■ t 

O ^ r UPS 1 >^ d 

banca the operatiw can be sassy performed, ma 
"\ substfatn t i vvio 0 of saloctl^ !> > 
example, use of a relatively thick substrate, 

1 lybt 7 to 

c:aasa mi ^ aad/ar' m-enaciai extniiatlnri ;>f the 
% > SiiiXiiaiion v 2 1 u la i 1 i\ 1 
sab layais having Oifiaraid compassions or charac- 
ieristiCt and praierabb 
ii no c 5 syars f 

aoiausiica wr;i;;h are diffamrji from she optical 

- . s praferabb - 
, e? s sb " - 

shading ttia lix'.xiortt ilgfn. Ira; shading layer lies on 
hm ,. 1 - v . ^ the rxji ra 

atx.orptios? lays: St away fnorrs toe incident light 7. 
reflects o a 

suppress ent;y of the incident Sight aito ths tyans- 
ferrsd layer 4, 

>th semp-xi *x 
ing fhe incident iighf 7 is formed as the shading 

M v sn '< 
a > iti ' of 10% or more, and more preferably 
30% at me he incident 
such a redaction layer S2 is tcaaaO of a metallic thin 

or a composite including a psdiady of tpin films nav- 
i;ig dsflereri; rnfrautbo indices in pailioiihsb it is 
composed of metallic ton fame in view of easy 
formaoiiity. 

Examose- f rx table to tor mine a 

m b ^ r\ -i 

Pi, Pd. ' y ami Ai; and alloys ; m < oonfain- 
e met E> | f pref 
to sr - , - - oe 
Fa. Cu. C, Sb and B Tha abasiaa at these aiaivarits 
er-tihitts control o* Oat ShennaS corxiuctivily arid 

5 f toe ailov Anc - < - 
produclion of a latgtti, whan fomana the refl«alort 
j ^ tha; h c*& can be 

easily obtained atxi is.re iftexperittiye isxtipr-rfsf with 
the relevant pure metals. 

The thadness cf tha reflection fshadiag layer; 
22 is pmfeisbly tO i' io 10 am. and < N praiera- 
oly SO nm to a urn. although a Is not limbed to snob 
5 ? m \ >< eesiv* v>< kr >s x v much 
tiros fo) 'he fo < c a 1 ivS' 22 and 
tfse ramoval of the- tadec-ian iayta 2b wtiicb will be 
performed isie: A signif ■ b ,< krtost mtn 
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cause insufficient shading effects in some fito com- 
positions. 

The optical absorption Ssysr 21 contributing to 
shoo - pmahoo absorb $x 
srtcidant « ght ? to eS -ninat * a etc n c os a 

ioter-mdecoi&r adhering fixers if? the substances 
^ausesntei- 

, < -< d - So an ibiation 

t m . S ( i N <. i 

I * O tfonOi fS 

gas bom the opticas absorption layer iff. A compo- 
nent f b&orption la 
released as oas in one aass. or the separation Sayor 
0 v - i- ' ids abt 
and the wapsx > reieased to contribute < < >< i* 
hason :fi toe sexe ease. 

fhs am an 

absorption iayer 2f a;e s;oxar to the compositions 
(t) to {4} which were deserted in the separation 
iayer S of too first embodiment in the second ;?;■■ 
~ s > » the foifowxg compositions can also 
be con as ssx - *>e* 2" 

{!>) Organic Polymers: 

Usafeie n ; tkages ss 

\ abacs are not Oy irradiation of the incident Sight 
7), such ix. -CH-. -Ci-h~, dXMketomA -COMB- 
O- (este). -N»N- 
. d - \ > N > fn particular, 
, < , - nofaot s» 

su< - - - mass oi the 

organs polymers snsSude poSyaieffns, such as 
polyethylene, end polypropylene, polyimides; 

, - - rsmaci- 

. . ^ - xxoe <PPS>; m 

potyether a* ■> * x< >v resins. 

{6) Stasis: 




No, Ps. Sm, atxi Gd: ersd aiioys containing si 
ieest one et tnesa metais. 
;';) Hydroeao Cxxiudset ai-cys 

examples of hydrogen occluded s§oys 
include fate * - ■> element-based alloys, seed 

f -ss 

hydrogen is ocfiiyded 

pX •« ! e,<= 1 c A >s 

Examples o! tatrogen occluded alloys 
ritfJ^ a s N 'C»,e 

x •. - • ■. >«ch as 8n sod as 

Nd-Cc alloys, in *lech niiioesn ;s eccjitoisti. 

The ShicKfKsss She opfccel sisof pfion iayet 21 
depsrjds on various factors, for exanpie ; the put- 

> ! Hh i 

ration layer 2. the iay«r cootsgismtsotv a>xi the 
fc; n-issiof; process and is genaraliy 1 rert to SO ;>n>. 
and preferably 10 rm to 2 ;sn and ewe pre*gt^5iy 



40 ow to i um. A significantly lav thickness oi the 
optica! afe$o>*p4ion iayar si oa»s@s deiefiora^oH of 
uo* n ts <. 

exfcSiaion, wneteas a« exesssfvs thicknsse 
requires a large amount of incident ilQhi ? (power) 
jen esatssfac > vs ^ x; snd s lenqt q>« 
sllooe; tima lor rsixovinp the sao-Si'saos Isyer 2. it is 
pteteraoie that the thicistasses o? the optical 
tocos? syor 2 - action lays; 22 be 
form as much as possible. For she same reasons 
8« " «a! thict - ?«f 2 is pre! 

srabiy 2 to 150 pm. \ nxxe pratorebly 20 nm to 
SO am. 

The method for forming each layer in the sepa- 
ration \ i x 
absorption layar 21 an;j ieil-xirar; layer 2:2} it; not 
limited, and is selected in view of various tew, 
such as toe coroiXiaiiion arid thickness ol tlx; Mm. 
i-xernoles or the methods include vapor phase dep- 
c:«it;Ofi £5nxosas5r ;ax;t; as CVD (:nchxllng 
UQC\ - - - *■ stoto - - a 
tbn, rsoiecoiar beam (MS- evapraatiofi, sputtefing, 

(.'i and PvD, rxa--;; ara^s:;, stjch as 
etsctia-pteaAg, dip-plating (diopingj, anci electro - 
isas oiaang; oraX-ix, ;:>r<xa?ss. su;;h as a Lan.gaxai- 
Bioogett process. . -' 1 i . spray- coat- 
ing process . arsd r;ala;oaii;xi process, priniirsg pioc- 
esses: tiansfsr presesses: ink-jet p-ssesses: end 
po*vder-jet poxesses A contoinaaor; of -txaae proc- 
esses easy also be usabis. The process " > f <~> n xj 
hi c >*'c * e so Xion x< 1 v efiaciion ,n 
22 may - - same or cirhererst. and is defamtined 
by composition etc. 

For exampio. when die optical absorption layer 
21 is composed of anxaphoss Siiroorf ia-Si} : t is 

> ■% -at -gf s*e »e *o 
sere idv'ia procress or a plasrna CVD ;x;xess, Aiter- 
r-atively. when the optical absorption layer 21 is 
crariposi-xi of a ceramic by a sol-gel saxes;; or an 
, m 1 1 t - =r r c b 

lor-vsad by a coating process.. af«s partic-xarly a 
son coating oiocess 

The refirxtion layer 22 composed of a metatUc 
^ O! it m \ r> v 5> x v % 5V ^ ( n px 
if beam {MB} evapoi I uiepot 

- 1 pfeti!?g, and tot te« 
meritioneci plat 1 eg processes. 

Each layer in -he aet);5ratit;n layer 2 may i>«; 
formed by two or mora steps, for e;xampie : ^eluding 
a layer-forr-eep -;,txp an ?;nraraii;xj step 
;2j As alxcwn m Fig. 10. an -nleriassr (underlying 
layer) a ss formed on the sepafsttpn iaye? 2. 

Trie iStenayer 3 is formesi for venous purposes. 
- tone east one ;a> f, tor example 

a protective iayor eAat s k t > 
chemiceiiy a transferred sayei- 4 m productsO=i a-'x n 
v<m x 1 ' v v/H >■! asnso 

iog layer of she iocktoid tight ?. a seme; layer -itoo- 



i? 



EP0&58 110 A1 



34 



itlrxn migration 0* any cenjponents from or to the 
transferred layer 4, and a reftedion layer 

The composition of the ints-dayer 3 is deter- 
mined based on the pusposa For example, the 
interlay®- 3, which is ferriml betwseo the separa- & 
boo layer 2 with t > 

^ s«< 4 as 

the thin film esrxmmx is composed of silicon oxide, 
e.§. S:0 2 . O! th< is ., hvsei-i the 

seoaratk iy t - i layer 4 to m 

composed of a metal., a g. Ft, Au. W, T&, Mo. AS, Co 
or Ti. or an attoy primarily containing such a me®!. 

S tt'< . !,H! j 

that in mo first embodiment The method for form- 
ing {he inieriaysr 3 is also similar to thai in me first x 
enjtxrmmom The interlays; 3 may be composed 0? 
two or mors layers having the same composition or 
ossierem oorrsxiSitsons Alierriativsly. m trie present 
invention, the tmnsforiso: payer 4 rosy be exactly 

2 miH ,t forming so 

ins in;*; layer 3. 

[3] As shown in Fig. il, a transferred layer 
(detached member} 4 is formed on the ints: layer 3. 
m * , t r a' r>fer 

oss farmed *s 
s , o" a>e; 

2. 'The purpose for forming, type, sixmo, structure, 
compost • ion «nc pnyycas j chemical charaoier- 

i u end 

is pr eierafcfc that me transferred :ayer 4 be a fone- 3* 
lions; thin s - or a thin ' device In xex- ' me 

^ m x =i ves i 

ns and !r ; file device ia 
been described in the first embodiment 

perafore in oorsx:o!!oo with the ma;xsact.sl;x; 
method. As described above, therefore, the sub- 
« to such 

i - r ature <*s 

The transferred layer 4 may be composed of a 
samta layer or a plurality ol layers. Additionally a 
may be patterned as m me soove-dascnbed fuei 
film transistor The foonafcou {deposition) and pat- 
terning of the transferred layer 4 is performed by a *s 
given pro ; tfar , 

fened layer 4 Is perieraiiy formed by a plurality ol 
eps i i ad aver 4 j 

also simile to «i si ' 1 nbod mem 
[4j As; shown if! Fig. 12. an adhesive layer 5 is SB 
formed r a> r ) * 

to adhere with the frehsfer member S through the 
adhesive layer 5. Fmfeixx; examples a I adhesives 
tor forming foe adhesive layer § are identical to 
hose in the bc< - , as 

bis a bastv a c - pplr*fo oofo 

the transferred layer 4. a transfer member 6 
described later is adhered thereto, the ctxafcfe 



t \ - or response 

to the property io > - «• transferred layer 4 

g a photo- 

setting adhesive, a is preferable that a transparent 
transfer member 8 bs piab^ on the adhesive iayer 
5. a.r;rf then the transfer member 6 be irradiated with 
<. v,u.« - -xm - - - - 
transparent, both trie substrate f end the transfer 
■xrrmber f> are prefixabiy Inixilatasf wlii-; ilghl to 

-m sd - a , a nq\ "x j 

<v V\ O at 

franalar oiernbet b, arxi the traraberreil layer 4 may 
be -formed <. ^ ~x , \ , m -;a ^ 

:nrerlayer may be formed c-rrtivsers the transfen-iKi 
< ,\ - k :>aoi 

pie., the transfer member 8 has e function as an 
adhesive the fcsm^ation -of the acihrssive lay©" S oan 
be omitted. 

<i rm 

5 t the ti si 

embodiment. 

[5\ As shown :n F;o is. fix.- iear strfe {ihe incident 
^ o ' ■> ^ ^ * * -> 

den! iioh; 7, Alter n-e srsciitent tight ? passes through 
the Sv:bseat<" 

2 tra-oap!i the ir;!oraiioe ?.s ir^ deyttil. if is absrshiixi ^ 
the optical a of f he m 

mm; light 7 not absorbed in the opticas absorptirx; 
layer 21 is rsfiectecl by the reflection layer 22 atxt 
passes through the optical absorption taysf 21 
again. The adhering force in the separation layer is 
'onxa' 

> ^ ^ v " ■■ 14 or 15, the 

transferred layer 4 is detached from Ihe substrate 
5 a -, x- ' • 1 * o whs - 

ihevbv" 1 

ber 6, 

Fig. 14 shows a case of internal exfoliation o! 
the separation layer 2, and has 15 snows a case of 
i ! - < ; a-> 

> X 2. it is presumed smY, r occunence of 

! - X 0 1 

of the conaflioents in tlx; optical absorption layer 21 
occurs, that pas retained In the optics; absorption 
layer 31 ;s ramsssd. and that phase chance scab 
as meiitog or occurs \ , 

ihe irrad:afKx; s<f the light. 

Wherein the word "ablation" means that solid 
components {the raxKCitueriis of the optica! absorp- 
tion layer 31 ;. which absorbed me mciosnt trght, are 
pxorocbemfcaliy and tharmeiiy excited end atoms 
arxi nolecules in ; - i corr xtrif are 
reieasao by the chain scission. The ablation is 

a <m o a ^' m, ' ds i - - , 

ma salien xa partial or i * 

m l i v> " ^ XV - •< ; 

may be fcrmsal by lt;a abase ehanga. rssaatirig m a 
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raduced adhering force. The internal and/or interfa- 
clsa exfoliation of She separation fayer ah depends 
on m& iayar configuration ot foe separation layer 2, 
the composition and feiekness of the optica! 

i > < idem, for ex; \h 
ih« sys - w< v )g - >>i shu 

E:<at - t - > <- n 7 and of 

apparatuses. tor pcmeratmg a are identical to those 
io fern first «mbod*mant « 

When 8ia afoiafjoo in {be optscai absorption 
iaya 'f < m ^ 

light. «i % preferable that the waving! a est the inci- 
dent lasers ' , ton w 
to 350 r- ,V<^ c^- < ^ s ! cf; < ?s 
by the phase transition such as gas evoiutioo. 
vaporisation, sap 1 < . >, i > waveleagih of 

ttiii f < » 

3S0 nm t ^ p 0m c y 

0< 0 s t N v - < , if I, IP SO 

! 1 sx !rt „ A -a 1 

appfOxiroaSiPy 10 to a .000 ni..PcnP. arxi more pref- 
erably from too So a 000 nxhcnr- The preferable 
irrad x r <- 1 t tc nano sec- 
onds, and mors k > 100 nanoseconds, *s 
A lower energy density or a shorter irradiation tfma 
may caasa a) i , s ; 

n t,vsa may 

cease excessive aoaaaape or trie separation fayer 
2. ft is prefer; ght 7 sucr ac so 

K i- ^ ^ t-^ " : s r> that the intensity is uni- 
form. 

The direi^lm d iheincSsdent light 7 is not limited 
„ -paratton 

rahoa favor's a. larger tlxra -ha irradiation area par 
soap of the incident tight, the entire region of the 
separation fayer' 2 may t iuad:a;ed v < -ore 
times at the same position. Alternatively, the same m 
posit* tor different noy dial 

different types or differ em w&vsfertgfas (wavelength 
gioos} c>f six- a lent &ght {iaser light) 

m® i i/tf ?z s 

prowled at the side of the optica! absorption layer *s 
21 fw<s>, 1 ~> ' ,l x ^ 
absos % tio \ s^a 21 ^n be ^ - w 
wrih ttjo inolo'aiat iight 7 without any loss. Furthoa 
5diafeon< "< 
dant iigtif 7 , -q ch^f $c> 

eoieastsas o tao -a\a - " 3 Layer) 

preventing adverse effects, such as the laaasfica- 
wao ' ' ta i > - \ ve> A 
a r -a llci fa; 5 r ; e a se optica! shscrpf c i la> as 
om* n t ^ ' v m i>1 ^ . > > to n aa 
the anargy pansrty of the incident ; 'pat ? can he 
<. v •< v'\ <■ i * *<-(- i i o< f 



t:on raysr p can theiefore be safollated as decreased 
ioadiation finses as an advantage in the puxlsxtion 
process. 

;'61 Aa shown >n Fig. 16 lbs separation fayar 2 
rsma;nirvj on the inferfayer 3 Is reswear by. for 
asanpp?, xwashing etahissg asfsisig, or polishing or 
a coaiPiuaboa rhiasor. ia the Interne; eafoile-ion of 
the separation 'my&t 2. shown in F:a. 'A, the optica: 
absorption fayer 21 rerysaining on the substrata 1 

When the eubafaate i is ponpossl art an 
sapsn&ive or rar s mateae; srara as guana grass, is is 
rsafarabfa that the substrate 1 foe rmmi {recy- 
cled}, in other words, the present inaention is apy?li - 
c.araa ;o a surest: are to fca i ra.a.rao. arai taua la 'eighty 
usafui. 

The transfer of are transferred tayer 4 onto iaa 
faa-iatia- - a Sn 6 is crinipsatiat tap P\s saopsa 
Tne removes cf the irmfafer ^adjoining the trans- 
ferrins iayar 4 unci formatfe-a rar an ;a:kiit:ona; iayar 
rney be inccrporatad. 

The cantsgurasou of th-e ;aeparatlca'r iayar 0 is 
act tsmited to that shown in the drawings, and may 
inclaoetaat comprising a piuraiity of optleat absorp- 
tioa iaysaa; wfacf; hays; ;r? leas! ens prfiersni grcp- 
c \t " and 
a|-a;raafe;:at:;ai (if Sfie fayer For iwasnpfe, the sepa- 
ration layer 2 raay be composed of three layers 
caxiln^i a first i second 

<^jticaf afcscfptioh layer, and a refhaction layer pro- 
vlded therart>stween. 

The infadaces between the stsb-iayers fomang 
the sepa f ?t-a . - - ^ , . . -. s - - 
aiciarrr. the ooniposrSiofs of the fayer; a-x- rhe cofaaea- 
tration, urfecufaj s and 

iinuousiy chnnga (rnay fxave a gradient) noes ma 

> e^ ' ^ ' 1 N Jk <"xk p : \ 

transfer of the aaasferreal iayar a onto the transfer 
member S is described, such transfer ts not afways 

Sisrf n est ting me-ne 
sfscs with ttsa present invention. 

Trsa exfotaatlap f-iember can be used for vaa- 
rxts puroosss as orrscrlPed sn the first enaxaanaxa 
Various traosfes uarrfExaa 6 other than thai 
described above can s;so ba used as in tap fast 
ssnPixissvssi-ft. 

When fee sobered member (detached menv 
xa) rsmovKi .c ' t" "-' - s s x ■, 
y-er sefy affect t tight ? the 

Incident Hght ? is not always incident on the sub- 

hat- v i - a 

ppsfaaf abscs prion iayer ?.i ; rhe reflection layer 
£2 have a reversed positional relationship in the 
sep ■ ; aa aprrr " 

ttte Bsdoiiatft^ method in accordance wrtb the 
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present invention has been described with rare;- 
to this $irk>Q&mer& show?; in tb» dsstwi ngs. ihe 
present invention, however, is not limited to trsis. 
and permits various rmxilficatioos as sn the -first 

>. v v 1 - X >. n 

cernfog the modifications in the firs: fcmboesimsnt). 

• will xjw be 

described, 



(Example 1) 

c q i A - oith - SO mm, a wxif 
of 5D mm. arfo ? thickness o! 'hi mm s point: 

' P3 - (Si itc 

v> V f > t * 

and a separation layer saving a double-layered struc- 
r «< \ i ) ' ; i \ -s re? tid- 

ing layer was formed <m one side of the quart* 
substrate. 

An anxrrphous silicon is- Si) tarn as the optical 
absorption laym was famed by a Sow pressure GVO 
process mfoK gas, 425 *C). Tfte thidmsss o?' me opti- 
cas absorption iayer was too nm A metallic thin film 
composed o? ?a ss the = «5!«::jny laye was termed Oft 
he v. ^vesa » 

thickness of the reflection layer was 100 nm and iha 
raiieciarxe of ' x laser 1 was 60%, 

A SO,; film as ao interiaye? was formed on the sep- 
Hi, Q» 5im 

t00 mix Tha thlclcxss o fx interiayer was 200 •> 
Ar! am>' phous sice * ! noes of B0 nm 

• xo x a 

lew.' pressors CVO process {SigHg gas, 425 'C). end (he 

m, - % amorphous 

A ^^'ii'lOvspiiH , x v <. r r f< <S> 

sason ThepoiKtysta xs x - o % >. * xb x to 
patterning and Inn plating to form a thin film trarxlstor 

A UV-ourable adhesive (thickness: (08 prn) was 
^ ■> J csnfo the ' rtlm transistor, a large, transparent 
glass substrate (soda glass, softening point: 740 *C, 
distortion point: 51 1 "Gs as a transfer member was 
adhered to the ad > uie surface ol 

the glass substrate xas irradiated with uitisviolat rays to 
\ r- iave < ! v 

1 he surface of (he qu« substrate was adis 

to causa e.desiatloo (internal arm lnte;las;al exfoliation; 
of the separation layer: "Tha energy density ol the Xa-Oi 
excimet laser was 'i 60 ^ 1N 5 
was 20 nano seconds. The excimsr laser inadtadon 
notiXKis tx s. 5 

iioa-deam Irradiation trtafood. in the spotxream Irradia- 
lion me? xl scfom ass ra.mpleU nrnhylO 
m & «jad am, arfo the spo ad 

ation s seated wh « shifting th« spot bserr b> 0>x' 

I tjive 5 ! !' 3 ! 1 



iron, a erven onit area (for exanrpla ram by 0 t ram, 
or 378 mrn by 0 3 mn; !afcsnro:r:g :303a or snore or the 
inctdenient v,<>' 

Pasm by about <,ra-:r-n;r; r.na givsn , -•> aroa. Each of 
lira points of lha separation layer Is -herePy ifradlatad at 
i - f en < be en ■> - 1 , -h- x z sub 

' fs-x? - - o> x area. 

Next ins quarts subs'- st -. rs j rfaohed from toe 
glass subsf ara (trans v 

inmin ?raod -rterteysr were 
ftansfened onto the glass substrata. 

* > \ ) a . l«yor remasrifog On the Inr-a layar cm 
She glass substrate was removed by etching washing, 
or a combination Sharsof. A rarallar pr;x:ass was apollrKi 
AeBdia 

(Exampir; 2) 

A than film fisyssistor' was transferrrxi as in Exarnnio 
i, but ar> amorphous silicon hira containing 18 atomic 
percent ci nydronan was formed as tha opticrti 
absorption layer. The hydrogen content In the amor- 
pnouo sta fllni was controlled by tns - - deposition 
x corfoiil-one m the \<m pressure CVD, 



ibsampirr 3) 

Atblnf(itTifxar-SiSx ' ' 
1, but a ceramic ih« film {composi$eo: Pb'TiOs, thick- 
ness: S00 nnn as o- , y- . s ,;.on iayer >vas 
formed by spln-coaimg and sohgai procasm. 

(Example 4} 

A (hin film transistor was transferred as so Exan^e 
' \ 3 Xrr 1 f x a > thick 

' x a^et and a 

mataillc ttiin fiini coiyiooaed of s in num ;t?HCl<n«;5 h\ x 
nm ; reflecta? ce ol Prsr - 
layer were formed by a sputtering pro-cess. 



A thin film trarisistor was frrtnarorrr-d as in avanxis 
X but a ceramic thin film {cercpesifen Pb(4foTi}O s 
(PZTs. thickness: 53 tm) as the optical aosorpfion layer 
v =s "< -\j , ' =i Met 

I ssas light: 

85 ( ■ composed of ar » ' , piA 

lei l.ng process. 

(Example 6} 

A(r«iOfilf m^o < ' Mtv 

A but a polylmide film ffoickness; 200 mi) as the opfioai 
absorption layer was fermed by s spin-coati!^ process 
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[Step 2] tet, as shown in Tig. 18, a transferred 
Say«t {thin fiSm device layer} 140 Is formed on the 
separation save-- 120. An eniarged cnass-seoilonal 

-v - v ' < j 

- i '<< O' c - v,*m ! * 5 

h; side of Fig, i % si\-wn She di a, x 
lbs thin dim device layer 140 is composed of a TFT 
(th iM f s a SIO ; > him (inf 

t> ' < ,<i ' - 3 

146 composes* of an n -doped "a i no ss 

a r>sui f 

mm 148, a gats electrode ISO. an irisuteting u, 

>S s > S f > 

pie. slyminurrt. 

in this embodiment, although ifta tnFrafayer -s 

idj , 2 i 

$iO :J bins if may oe composed of any other insuiai - 
t < j { > j 

<jj f> j ve < or 

fx v s ' - n atson and its functions and «o 
range-;, generally from approximately 10 nm to 5 
am, and x on , 40 nm to 1 am. The imedayer is 
termed for various osmoses, and lanctnix. as at 
feast one ot a ? - shemt- 

eaiiy p.mteeting Ida transfer; ad layer 140. an insu- y; 
fating layer, a conductive fays?, a shading layer to 

,!< , .3 3,, X. Vj x 

and a refection layer. 

>thtn f ( si 

device layer} stC may be direclly formed on fhe ea 

! i'i 'he - 1 nat'co of 

Ida lotsriayer, such as the f m 
Tn® trans 

140 includes a thin film device such as a TFT, as 
shown in the dght side of Rg 1 8. As wett as a TFT, sv 

geneush ^ at a telafcvaSy Njjh process * > 
* 3 Thus «-> 

v 1 * - yh -a; 

sx , < n -> 

psraturs. 

[Step 3] As shown in Fig. 19, fas thio fifm device 
layer 140 is. adhered to a transfer member 160 
using an adhesive Saver tect Preferable examples 4§ 
of adheslves tomans tea adhesive iayaf 160 aas 
described in the find embodiment 

v\< sen > 
fi v. vjdt s 
ay* r(«»nfi!md ' it< f « f " sa 

cyrsd fey a auring me^csd in ffeSpoiRss to ?ha prop- 
a: jy a- ad -as - s in . • . \! iayas ftdin Siim dwsca 
laves) UQ with sne immiw membst s80. in uaa 
caae wham s pnots-s^x-irxj adhesive is ose-d, the as 
outer surface at the tran^aj'atft substrate tiSCf pf 
•sanspsaan- fsansfs: m«mb«f ISO t> bothoutst sur- 
faces ot !ha t * -.r a sobafrafe a«s > -o ^ * 



tfansfef memb&r} is irradiated with iighl A pdoto- 
aeitsag a<;hesiva, wiser; bar-afy rdfests tfss thin fifn; 
device Saver, Is prefarebiy ased as she adhesive. 

insfead of the method sfoewn .n the drawing, 
the adhesive ;aya;- 180 may be formed o-n the t aba- 
1 * > < -, < , o! t,d-in S im 

device ia^au iCo^y a \*an» 

^ 1 • yer 160 can 

, x der n errtb 180 das 

adhss-e shsracteris'sss 

ExartpSas of the tsaosfer nuesrawa 180 are 
desoi'itasr; in fas first entailment, 
fofep 4} As -ainwri so fdy. 20. !he roar * of > 
sudstrate 1 00 is Irradiated wsh light T'ha i;ght pass- 
, i:r;rx:ag?i the sobe-ra-e 00 is Irxidersf < th;j sep- 
araflor; layer ISO. As a cesoit, ioteirjai st^or 
tadaciai ? ;n, * »- \ - s senates 

iv , ; { 0i ., c . j . S p iS foerl tr orn PH3 
ooaorrence of tna inisroai and/or iofedsciai sxtoita- 
tion in the sirparsfion iayar 120 fhat abb-lion of ;he 
conafbuenis in aba separation layer 120 occrirs : that 
gas retained in the separation layer 120 is releasaci, 
and thai pfiasa i:«ns.:; ; o;-: sac?; as mailing or ran a 
nation axes 

, 1 i i m% 

' ^ant. 

The insidera is;id it; iiienbcal k; fhe ligtif osixi in 
trie first er> - excim^f m%* 

a; a preferably visaci. The sxc:if!x;r lasers output high 
i mv$t th rangs 
whicfi car;ae ablation in fhe separation iayer 120 
, Si. ~- »i s<-> a 

fay -st 1^0 stbetefo 
3 terriperefore rise, a:3d tlx;s wlhoa; deterioration 
or danxige of the adjacent or adjoining transfer 
mareber 180, and substrate 100. 

if ihs ablation of the separation layer 120 is 
deperid£nto s tbewa, 

is preferable Ibaf tfie wavaianoth of the focsiem 
a ar « teiy 0 nm to 3 SO a 

iangth ' ' ;n fhe sabslmte 100 As sl^owa in the 
graph, the transnabsnoe increases eteepiiy at a 
waveiancj-b of 300 nm. in soon a case, light deame 
having a wavelength ot bgbe? than 300 om -for 
sxarr^fe Xa Of ex-omar fasei bemm Saving a 
wavelength ot 308 nm) are used When exfoliating 
the separation layer X ; f0 by means of phase bansi- 
iion, i or 
ijodiimatioi; if is prefeiabia that the r-v.avalengtts of 
the Incident laser beam be approxioaitely 350 nm to 
T t 20Qom 

T>-e energy density of tr f 
sear a-o oa tv„ s c i < ^ 

beanr. is sln;ifar to that m She first embodiment 

VVhentn* , t he - 3rats 

isyrs' 120 reaches the transferred layer 140 snd 
ssivgs^oiy slfscfs ths 3vt t - 
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posse: of tantrum pa} eta may be formed on the 
separauon layer (laser absorption lays?) 120 The 
laser sight paessdg trough the separation iayer 120 
is eompieteiy sef loosed cm the interface with the 
meta ; t" n ;t the Shin 5 

i « i<= - sallsc film. Si is profit- 

able ! - intensity ' >x t light such as 
lass;' light be ursifor no The direction ot the incident 
Sigh! ir> no; abvevs perpendicular So the separation 

•he perpendicular direc;lou. 

'te, 5 > 1 

- « i« r r< m of S 

light, the snSre region of the session layer 120 
may tee irradlatad two or more times at the same !.* 
position. Alter natively, she same oositmn or differ en; 
r* v. " ^ ( h o.^em types- or 

deferent rvaveiengths Ov,e,'s;eugir; regions) of the 
mciesent isahs baser lights. 

Ne.< rash tvf! i.thi a ' ;« 

detached ti cm ' - -v .cCoyapolymg 
a force to toe substrate "GO A pad of the separa- 
tion layer may rema^ on the subsimre after She 
detect ys« it, not vn in i 1 

As shown in big. 22. the residua! separation ss 
layer ISO is removed by etching, ashing, washing, 
polishing or a ooafea:n;on thereat. .< n 

»o>< tt sos- 
farred onto the transfer memia* ISO. Also, than* 

rema^no, c« me ss 
n, bst ate i,\ -\ , - v - ri -he sifcsfcaf s 100 
ft \ <. * of an expensive or rare v> >> * , 
aa quark ghsas. it is preferably reused (reeycieob 
That is, the present irwertfton Is applicable to fhe 




completed by these steps Tne SlCa him soioioirai 
Six- fra %-farte iC na> 

< ^0 SiTCf ot *? 

a protective film roay be xamed on -he transferred 
layer 140. 

t > ■> ■> ^ 
(thin f K device layer} tan « no; dimoiiy separated 
as the detached scan-be hot th<= separation layer -m 
adhered to the transfsrr-xi layer (fhtn film devlss 

v s s N -V X 

tranter is easily, securely and unborrnly achieved 
s j$tr<e 

detac e>d m 40). Sta so 

Jetecned member (Ira I 

damaged eiumm she exfoiiatinQ operation, it ears 

maintain high reliability 

Examples 1 to IS in the first amteodimafst car) 

ah i be applies m the third entailment. ss 



e tr s - b 

Tha fourth embodiment includes a modification of a 
step in -he third embodiment 

ions 

When the jrsparafiofi iayer 120 is rromporred of 
amorphous silicon s s % s - s >■ . * 

hen 58 apo a c itlon (CVD) process, and particu- 
lady by a low presiasre (LP) OVD pixviuss, co;vspar;xs 
with plasma CVD, atmospheric pressure \APi CVD, and 
£GR ff;x:esses F-< exrxnpie -s aa!0!plx)o< s 
s> at N ^iv^* i 

v f 

qan ;oak h!a r - > \ ; , - 

layer easy ^«!e>n m „ -n- 

c>\ a > i ,o> N t fh srt s ac 

"C. T*<s 8v<e ustfon e* s " ^ - ^ 
Jhe thin him deeirse tmy cause esslcafaiioo of the film. 

! i > « t » . ely low adhs 

* ^ " v e ^t=i \ 

ten the it sns - ^ t pin 

the ^nxi -ct a f v ^ " \ N ■> 

baty of ; , sen mo hi - 
ficient adheaiveilesa. 

TMthok , ^ 5,v< 120 

asthesepa=i' ^ ^ * * turner- 

fe Fig. SO. irs " .'.a m, - -n.- .\.\yn"i\ 
tticknass of tne amorphous socon layer, and the verts- 

ce! sxts represents h" lx abed in this 

£ 1 O*. - i <^ 

layer is Irradiated web light, ablation occurs. 

The word "abiatsorf msaos that solid components 
(the consfituenls of the separation layer 120J< which 
N ^ ba> t jhotcohen iiy t 

thermally exdled aod stoma ami tmlscoles in the solid 
componentb ^ s& a> >e 

0>e > i: OfoO v'<\ » 

or vapor brail on In toe partial or entire consineents of fhs 
separation layer 120. Also, fine Earning may be formed 
< tarn ased ec ? t 

feme. 

The afcsorPesi energy required for the ablalloo 
da r< a< t * ' less aserxjwn • Fig 

SO. 

accor I n s mv> 1 

layer' 120 as the separtJ^on layer is reduced in this 
embexlirnent. Ins Oimmy of the light :ncloent on ids 
amorphous siiioon layer "SO is t t , reduced, rerruit- 
ing in lower a - < -t 

She light source unit 

The thickness lave; ot trar ar;»rpr;or;e silicon layer 
120 as the aeparatiosi layer wis now be lovesttgatad. As 
shown in Fig. 39. the absorbrxi energy required for the 
see- a- decre; < - -ess. of amorphous siii- 

oon decreases. According so the present Inventors 
■> 51 it (■ bi o 
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or less. hence abisttsn can occur by the power of a cyan- 
era: light scores unit. Although the lower limit of the 
thickness is not limited, a fewer IfrnrS of 5 nrn maybe 
ed ' v N <> ol * acute ft;? mat n 

SiVSneSS Of IhS ^ t n ' ^ SiiiCOff \ , << 

the preferable fhioloxtae of -he smorphons silicon 
120 ranges, from 5 nm to 25 nm. and more preferably is 
mn or ■* tn >« * ■» •« 

higher adhes;iven;?ss. The optlrrnitri rcnoe of the f 
nass is 15 am or loss, and the absorbed energy ; 0 

< > -.<-td 

neat that itaicxness. 

[Fifth grnhodiroemj 

The Ftm ernlxiOimem hx.ioaas a n;odfho;;a«>rs ol a 

S % - * < 

a rn re Step 3] 

Although me transfer msmeer 1 80 has preferably a 
'V i am v v f as a s s ty. it 

may have flexibility or elasticity. Such a msehanicaf 
property of too transit member "SO is determined m 
censidatstie 1 oiiewng p 0 In scpae-t- ss 

r cm *p« constats 
mas sea! of separation stives 5 20 m nbmochemic&liy 
or thenrtatiy excited, and rooiecu&s or atoms on end in 
thei yem? « r < - • • . torns out- 
side u a orersmbe that ' bansier member 180 has <;« 
mechanise; strength which is ms;sta.u; to the stress act- 
ing oil the upper portion of the separation layer 120 
- •> atoms A 

deformation or breakage at me upper person o? the sep- 

only i > bander membs; 180. bo; also to so less; 
layer lying above the separation layer 120. that is. the 
tesfssfarred layer 140. me adhesive layer s6D. ixm me 
irsnsfca member 1 00 The materials tor and thicknesses 

>t the transferred ;;?>■« < 
h ?a member 180 can be determined in oxier io 

,-hk---v ^ ; ' v M' 

When a combination of tse fransferred layer 140. 
adhesive layer too and transfer member ISO 000s cot 
have sofiloieol mechanical strength. 0 reinforcing 
132 may he formed at an ^r<pia1#posilten above the 
iff n ' t ^ . x 

! >X S pTO- 

vlded between the tteoaottrrsn layer ; : ; ; ar-ti ;he Itaos- as 
v ^ ^ v >. the 

■Nt \ v N 3 i 

tbo f i. iey«t iSX can be rers>oved iogwer with 
the ;smain ; oo sepaa-liort isyer 120 trotti Ins transpose; 

"- * N -v 3 43(B), the reinforcing !s> as 
132 provxiaci above ti^e transferred iayer ISO can also 
be srooved f > tfte tranefs x m 1*30 sfter t 
separatioo iayss ISO is deswed. Tfto reinfordng layer 



32 s - 3* s - Pi 53H X 

m Ittyer in the * . x t r >\ layer 1 40 compoaed ol 
^ - , ! a < 

figs. 42(D) sod 42(H; is placed coder or on the adhe- 
sive iayer 160. in such a caes, r> cannot he removed 
jeten 

[Sixth maxaxiltnerrt) 

Tha sixth eotsodinient inoktOes a modsficatlorr of a 
step in any one of she third, foanh, end hhtt wibode 

resnts, 

Absorpiion Lays: aitttte Separation Layer in the Step 4) 

It Is p) efef - shown in f r io <i0 o 4 1 

U tmrplcytrd tnsi;x;d ol it;a r;x;in<Kl ti^mti > Fi<j. 38, m 
c u + * a 1 a ^ a: -piv^yM 3S 

!sa.e \ v v 

absorplof^ aye 1 order to aaparate thss gmo 
phoes s;i;con layers 120 end 126. a siheon csx-ds {$tQ?} 
film intervenes aa a silicon-based Intervening iayer. 
Even if Ida incident light posses thronon the amorphous 
sfffcon eve- 
light is absorbed m m amorphous silicon iayer 126 as 
t As a fesul? 

8te 9m fifnt device providfcd ihersorj Is no! adversely 
affected. Sicca the two sdmtionai layers 126 and 128 
are composed sf eii'con x-ai c ontanslnetiijn etc 
does no! when using an established conventional film 
deposition lecdnology 
When the thfcknes 
120 as the st ^ > ^ 

ot the amorphous siia.cn iayer 02s as the optical 
absorpeon iayer. ««ioi;aiiori in th« ernorphoos srlicot^ 
lever 126 cm be securely prevented. Regardless of 
hrvvove the 

optical energy inodent on the amorphous silicon layer 
126 is considerably lower than the optica* energy inci- 
dent on the amorphous silicon iayc; t SO as me sepam- 
fiost Ittyer no ablation cecum In the amorphous silicon 
iayer 126 

Fig tts xvi or based oj 

oaf bsorpt ~ , Jsfferent matt 

rial from that of the separation layer 120, wherein the 

on -based interver 

A'hen 5 1 3 
sepsrafmn iayttr 120 is itn-tjioythd as shown in Flu. 40 cr 
1 { ievice can be 

securely prevented even if the optica* absorption energy 
for sxloiaoirig the separation > 1 SO . high 

[Severtth Entttxtiment] 

Too ':.i :: y;--nin orobixJIment incicdes a nxKiihcstlor? of 
; step irty on* >f iht > < 
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Podificstion of gradation with Light in the SJsp 4| 

A niethod ot irradiation wish light, whson is smtahie 
;-x a case not having a iTssjtsSfefilm 1 24 shown in fig 38 
and doss not anec; the mm Mim device, wiii new be 
described w*th retemne* jo the drawings from Fig A3 
onwards.. 

Figs 43 arsd 44 show a method fa* irmdiating 
uvr^ i v. ^« r 

draw ig t ?x j >am 

i X f > ! > f 

such thai ths eolon $ the N-th fine 

beam 10 does not overlap vxth the remon ins- 
dialed with ihe {N*l)-th i« beam 10. Asaresuft. & tow- 

C v ! 1 i. *t 

rower too aash irradiated moxn formed between ifra 
two am----" s » s i+ 

Whan U 1 v beam 10 is k w to the xt 
shown by the arrow A in Nation to ihe substrate 100 
rh ujii 
•formed. Aiternativety, when the beam is no? radiated 
doriog such a nxx-ernsm, a non ■Irradiation region 30 is 
formed. 

• lino beams 

> * < W CO era- 

diated with an excessive amount of incident Sight which 
is g a than that required tor imams; and/or Intedaciaf 
xt fton- the separated 
> ' « 140 includ- 

ing a thin him device, electrical and other characteristics 

" 1 XX - , „ datshomfe. 

in the meifcod shown in Figs. 43 and 44, trie sepa- 
ration 'aye tux - , ■ " with such sxesssivs 

ferred onto fh s Aithoug sxfoi teg 

' ^ \ reduced 0y exfoliating in o x- r aglons radiated 
with she > haasx. 

An example ot beam scanning x view of the inten- 
sity of the tine beam to will be described with reference 
to Fins. 44 to 4? 

ili "4 . n i ) " , 

the « q)>r . s i'!" 10 

overlaps with tie region 20(N+l) irradiated with She 
ihlxtVih sine beam 10. X ^ v f region 40 

therefore formed between the two adjacent regions 
;;0{hh and g0{N+i). 

The following desenption is an explanation of why 
ie x v ^ >, f o ' does not 

OCOUf in ihe dou >■ • o leggon 40 x the ssixmx 
tioniav«' tux tt buso't^e 

ha % v < u 

Figs. 46 and 4? are graphs of distributions of optical 
rsteoa^ v 5 ths x >ii cr oittietv oa< sa< en to< b« i t>> 
10 and 10 in beam scanning. 



in accordance with ths distribution of the optscsf 
intensity sisown sn fig 46. each tine bsam lOhas a flat 
peak 10a having a maximum intensity at a oredeten 
mined region incioding -< beam cenox. Tix; two adis:- 
■s cent line beams to and 10 are scannect such that the 
f«r<o cortespondifxj fist peaks 10a do not ovohap with 
each other. 

! i ^ s oftba )pt 

sai ^tensity shown =n Ra. 47, each <x beam 10 nas a 
m beam center wsth a maximum intensity, wheain the x ■ 
ca> iiitsnsity d^xrwsaos nt a oo- ii dis-iant from the beam 
s s ^ ^ *^ i 0 and 

3 \0 j< 0 iK* <' > »n b'O ft UK iv« ^) r ^ - tv. 
inn an iniensiiy wincn is 30% of the maximum intensity 
■>* of each tirse t>ean; 1 0 <X; r : ot ovenap witt; set; other 

t i n of pnxtucte 

of optica -tens . ^. - . n each position! 
ot ihe iight beams inc:dnr;i on ihe doubiyhnadiated 
sego- « x- * beam- 

20 efiixrtivis sx xs The doubiy-ifrad }<x x- 40. tts-xa 
tore, wiii first bs cieaved at the second irrsdiatiOii of fas 

irradiaiion of beam ;i tiie ieievant regior; of the capers- 
fiofiiayeri? - m , - ~ ~ 

ss fftearvx s * t 

d®d on the thin film osvice. is reduced, behce detedo* 

ration ot the oieoir-.-.a; - x- - ;he ^ 

device ceo be oevent- x; 5 red^ceo to a 

prd<aicat issrei. 

sci to omer to suppress feattage ot ; ha docbi) 
imed;a;a<i region 40, > sa creteiahia -he; the Intensity of 
each beam wtiich is inofcseni m the doubiyhnadiated 
region 40 be ass txn \ 

iass. ano ax>st pretsi-ebiy 50% <>i iocs of tha maximum 

ov intensity at the center of each beam. When the mkxxty 
of the beam is significantly high so tha; exfoliation 
occurs at m imensify which is half (50%) ihe maximum 
intensity of the beam, overlapping at regions io which 
8te»im < 

m may be avoided. 

israoiafxin nxxiea ceri ats; be apdicaise to 
beam shapes, such as a spot beam, other man a line 
i s <■ tt < , - i n v n,x<n 

ief seiaticnshipe oetweaf> the adjacent irradiated regions 

*s most be taHen info accourst 

The direction of the incident ilgh; including laser 
light is not Sinefeo ts fhe direction perpsndlcuiar to the 
< ' ^ i ii S< ty > o v 

angle from fhe perpendicular direction as lono as tha 

as ten:nt> i . ' ' - 1 

the separation Saye; 120 
4-exnvf x < 
tion wi i i n ow t si 

as third entailment 



as 



a:; 



EPQBBB 110 A1 



O&x&feri Example ?) 

substrate with a long ot $ 
of SO cm}, and a thickness oh.1 msn (softening pent: 

son point ;. and tra tiff n 

of axcimt 1C x-.} was t sparse 

and an amorphous silicon (a-Sg film as a separation 
layer (laser -aba >rptic t isyei was formed on the one 
side o fi i tow pr« - ! 

process (S(gH e gas, 426 !: C). The thickness of tie sep- 
aration layer was ?0C> rsfn 

A Si0 2 film as an inisriayer was formed on the sep- 

! >r I 

100 V} The te -K)'.»*s, oi t v taitaxo was 200 -n 

A poiycrysiaiifoe silicon (or poiycrysfollfoe silicon) 
film with a Ihicfmees of 50 ran as a transferred layer was 
formed or* fh< 1 h & gas 

1 , xd k •> v 

source/drain/chgrsriel regions of a thin film translate. 
After s Si0 2 gate instating him was formed Oy thermal 
oxidation otxx v. « \ v vste es a i' v 

a gate electrode t's structure in which a high melting 
x ' x 5 sm.h ;x. 4 sxx, deposiexi on the eolyorys- 
tattine silicon) was formed en the gats imxiiatXg xm, 
am source and drain regions were formed by set? align- 
ment by means of ion implantation using the gate elec- 
itoSt « » < i 

formed. 

< c X sU 

reprocess i j'Mfo' 
>k i ox pie an 

amorphous silicon film with a thickness of 50 omasa 
* formed on a S 0 ftfo as ar int® 
layer on the separation foyer by a. low pressure CVD 
< - .„ ^3 phous silicon 

in wv v " ^ength: 303 

v x s a peiycrystai- 

=> XikO ) XOi 

icon fifoi was patterned to tram sotxc&foraisv'channe! 
regions having a givers pattern of a thin film transistor. 
Ate a xlCx gate Insolation aim was oeposrieo oo ox 
poiycrystatlxs edoon film by a low pressure CVO proc- 
ess,, a gat© eiecmxle {a srroexrre in which a hign melt- 
ing point meter snob as mo. was deposited oo Srse 
poiyerystsllfoe silicon) was formed on the gate insulat- 
ing % arsd source ami drain regions wets s ed by 
self alignment oy means of son fopianfotfon usmg foe 
gate < it , •■ x , a mask A > ' - * >S wa;; 
thereby formed. 

v^i r \i ' ; totes om ; 

and oiain regions and toads connected to the gate eiec- 

t f\io ? f» e ^ 

aoo r \ ' n >U not for 

the limitation. A metal (nof melted t>y laser irradiation in 
the succeeding atop: having a matting point higher mm 
that of a >. m, , - ^ „ v. e a or n« x s 

expeotSKi ;rt ins succeeding laser foadiafion step. 

A UV-cra-sblfi adhesive ghio-knass: 100 nm) wss 



appose onto the thm aim transistor, a rxge, transparent 
poSr-tS ?40 *C 

distortion point: 511 -C) as a transfer member was 
i \s e film, and the oulet 

.s the giass sritxytraie v«as irradlatect s ultraviolet mye to 

to c» at a x < 

o- of the separation layer' Tne energy density or the. Xs-CI 
xxilmei' laser was a§0 mJAm ; \ anci tlx: lisadiatxin time 
was 20 narro seconds Tlxt exomer laser irradiation 
merrxsis IrxXida a spon-lxirxn imsdistion metf»d sod a 
l-ne-osas ask < \\ 

x i oxrtrx.X a x: nna area (tor example S mm by 8 
n:*xn s'n t , - a>etm ^x; 
?' n o t v. c ^*s3i - wen 

xiiata v i> , - 

the vartlcat a:xi rxexomgs oi?ecfions5 : as shown m Fig. 

so 43. In the ifo»-h@am inadiaiion, a given unit ansa (for 
exampte 378 mm * Ox mm. or 3?d mm * 0,3 mm 
gXisoromg §0% or mors of tee Incident energy;] js irra- 

reoc % ^ 

43. Mematwely. i'sdsstiOi , s - * x a 
tfle total intensity ol the beams la reduced in the dcobiy 
itradialecl region. 

m<t the Quarts: sndsfrats was detached from the 
v x, iranef - 1 ' 1 ^, 
ss layeiiv so that the thm film transistor and intenaycx 
fotmetl on the 

foe glass suo-d 1 , - ger semafoins on 

Hx Xor'om a hx ■ nxou'l by 

etcfo^q svasbs-ig o' a ^ 
r: : ?ss was apptn z i ( rec> 

cling It 

When the glass sobshate as ihe iyasxa-x ;xs;ixt)e! Is 
forger than tee oxarte substrate, toe transfer from the 
quartz substrate to Ihe glass suOstrato In rxrorxdance 
-a; with this examoie can be repeated to form a nenteer ot 
hirt him transist - ^ > ^ n tt , , x 
sobslraie. A larger xstxbei of thin r ^ - -\ <- can be 
fomred on ttse giass sobefrare by ii:s>ea;ixl depoeltiorr 
cycles. 

[Eighth Embodiment^ 

An axfciiatiog oxaixrd in accordance wl'b tlx; eighth 
embodiment of the rxeseix Invention vffl now be 
se descrxxd In de-ait with ?elerer;;>s \o rhe atl;x:rx<) <ri;aw- 
ings. x ihe eighth embodiment the axoxxlcx maoteoi 
> ^ • s: 'o ^em- 

embodsmeots is comoocrxf ;:f a OfdOS-TFX 

Figs. 24 to 34 are cross-sections! views ot tee steps 
ss in tds pxfotialing methcxl in this embodiment. 

t } 'X x- " ~ < ^ < ^ s » v - 
exampie. ar; amorphous silicon Saver formed by a 
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\ th 

Ths use of transfer technologies, of thin film devices 
ctesonbeci in the test te eighth ente;x;i;ns;nts enables the 

5 So n r srf a mtcroc-orrs ottbin din 

■1s?i<-ooj on « > ' < e< \ 

rig. 35(a). in Fig. 3Sra;. on a flexible subssate !82 com- 
p >s e 3 >f please st ed wrte j <ar< oil 

inciudir:;; thin uim devices, a RAM 320, an input-output 

««> ><v v and 

of a-mo <- s i w \ 

these Circuits are mounted Since m mrciocomputer m 
Fig. 35(a) is formed on ' \ flexible substrate, t > resis- 
tive to dendmg, as shown in F!o. 35(b), ami to OfOppsnq 

;s because of lis i;ght weight 

[Tenth EtrfcocSiment] 

An active matrix liquid crystal display device, shown 
m in Flos. 36 and 3/, using ;sn active matrix substrate cars 
be produced by a transfer |@Ghndip§y of any one of the 

As shown :r; , 35, the active mstnx liquid aysfaf 
display device is provided with an v •> te " source 
M 400 such as; a back fight, a pofarutiag piste 420, an 

SCtVe 

fef SUbStmt- t 3 m^ m i ,- m ,tec 3 

< ' ^ s f . < substrate 440 and a 
soumai 

x ■ i < a o 1 - 

rests ct x achieved by eJ ? 

reflecting liquid crystal panes using a refiesfive plate 
instead of ths illumination source 400, When the pixel 
electrode ic formed a; nude;, the reflection, plate arid the 
calamim; plate 430 am not required. 

Ths active rmuix substmts; 44& used In t< - ^ 
'><nt % 5 a (v s bu < '~- *>hn 

& TFT is provided in a p;xes section 442 and a driver elr ■ 
a driver and a dat 144 

^etrsuitof a main section of the active matrix liquid 

- V Mo 1 ^ 

Fig. 37, in a pixel section 442. a gate is connected to a 
gate line 61 , and either a souice or a drain is connected 

is to so"' 

T{m t - - ' " bi of 

the source an I 1 I ilqurti etyssas 

460 A driver section 444 Includes a TFT i}A2) fcsroed 
by the same process as tor tne TFT (MA? in the pixel 

ee section 443. 

The active matrix substrate 440 including TP "is (M 1 
s id M >) can be forme 1 3 m( tho i 

acoordafK-e -A.tn ^liher the ih:rn c ; oc:tn eoic xsmom 

S5 [ioC!.-." 



LFCVD process) 120, an iotertayss- {for examoie. 
8i0 2 fSm) 142. and <m amwphs(® siacon layer (for 
example, termed; by a LPCVO process) 143 are 
danr;ijitad if: that order or? a substrate (lor example, 

then! N * « , -\ 
phous s^icon layer 1 43 a. Insulared ,»ah i a!:i?i - p-h; 
fceai-r-a to annaai the layer. The anxa-phoijs silicon 
layer 143 is t t otyorystaifee 
ayer i 1 s 

\ ' f-' * 
ia^rr I ;ky r;;- formed by lasrn minealing is pa tinned to 
form islands 144a and 144b, 
(Step 3; As s o^v :n r-'ig. : " gate iriSi.iiaiina films 
148a ami 148b are termed to cover toe isiarxis 
144a and 1440, for exatryrli;. by a CVD process 
(Step 4] As shown in Fig. 27. gate eiecircxSas ISOa 
and :50b comooseo c* poiycfystaiiihe silicon or 
rfiiXt-l are larmed. 

[Step 5] As shown In Fig, £8, a mask layer 1 ?o com- 
f\ •• -m * > \ v ni - - ■■ • - - ' \ 
example, boron (B) is Ion-implanted by seii-afiqn- 
mant asitx sde 1 >'>!<;< 

laya f 0 as masks f r , 72a and t?2h 
are trrerefcy termed. 

(Step St As; shown rr; Fig 23 a n;ask is;yer ■ 74 com- 
^ \ -i i -sed and for 

e:<a! s;. 5 itssS by ssni 

4 using :he §a-e electrode ' bOe and the 
Doped layers 146s and 

5 46b are thereby for mad 

(bxtap i As snrxvri ;n Ag 30. ar; insulating intebayer 
134 is lorm-xi, content boles are selectively kxmeo' ; 

nted, 

Th« formed C^OS-TFT correaporxis to the 
J "the nay- 

tetlng teteriayer 154, 

(Amp 8] As shown in Fig. 3 1 . an epoxy resin layer 
5 60 i sn 5dn --5 armed c hi 

nav ^ , , x 7u 

member (te; example, a sixia-giass substrate) 180 
vxith the epoxy resin layer >60 The epoxy rexn :s 
, x' > v v>at te 4 k tee transfer member 180 and 

% o- ox - 

adhamvc ) w c esive layer 

160. srx.r a id 

irradsaled wrte u!;re; vsolet rays t£) c«re the p-oiymef. 
(Step 9) As shown m F s g 32, the r ear surface of the 

t ' > \ * n % x 1 - \ 

m beams -n oidei ; e mte 

and >. ! 
120, 

(Step iOj As shown -.n Flo 33, the substrate too is 
detached 

(Step 11 1 The -separation layer 120 ia reawed by 
itnatxxister n 



In accordamte with the present invention as 
ditscubsd above, venous types of exfoliation members 



.3? 
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f5 } s fcx c r, one > 

C3 TiS s fO s' ! 1 v S >t55! 

on o^ est: a 



28. Tn& A =i mft; --.ad scco;titog to eithov cteim 26 
Of 2?, w>^:e said separation ays emprises an 



•; light and a shading Saya: for shading said 



lh f 



1?. T - , 0 * 1 < > 

wherein said iaser iight has a wavaisngth of tOOnm The exfoliating mofhod according to any one of 

to3S0nm. jims f to *her<sf 

W fhs gx-fciistiPC; me; 

to 5 200 sm 

59. The exfoliating math* 



$1 -msexfoiii 

or m, «* 

> any one <tf layer for r< 



odoisasng msthoa aeeoiding to any < 
i 1 k i « 
s a ceramic. 



3 to any one of 
,8 adhering force t 



22. The s^Qliatioo method according to any one of 49 34 1 o s 




percent or more of hydrogen (H;.. 

24. This v<r.: Siting meihes:! according !0 tiitmi i?o. 

wherein said organic polymer fm at least one 38. The ©doiiaisng method according to any one of 
adhere sei;x;ted Item the gmop o;ms;:n'mg of -GB r a;; dash's 26 * 33. whetem said s.«s>graiiofi layer com- 
>0- -CONH-. -hi 0 i poses a ceramic 
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a first step fer formsog s s 



Mud>»9 «afc thin film essvice on said sejs 
tiers lays;; 

s third stop for adhering said transferred is 
„ •> > i f < dH tears 

rnemfcar ^ 1 - adhesive - 
a i b si o> id « 5g < p 
iayer with light trough said substmts so ; 

' at ma h^te?1a«;; r;fxi 



a fourtn step for =rt \- said separation 
layer with light through a 



a of i:«;^ior; ; x:al!y S rrad ; . 



r v : « fiat 



feyet. m-" 

. ?-£- m- - , 
including 8 thin flm devfe-a according; to ciairn 4?, St. Asnethoc N ^ 

^ ntd vif^pises a step for z 

;of member comprising: 

. « ♦ & first step for forming & separate layer on 



memoes compass 



a first step for ferrnir 
said aobssale: 



a third step to; adhering said transferred layer 



s -oj th step 



: said sepnmaon ,^ , * r 



a iMb jtapf tedrafe om 



cantsai reyax;. and an effedive ;egion irradi- 
ated by the hath baarn (wherein N ; § an integer 
of c ax as having 

5 ors ' u-iximum intsnaitj as not 



led by the N-th beam (therein N is an 
r of t or mors) ooss not overfed wtb 



to any one of 
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■itoading a thin him device according to any one of 
claims 40 to Si. wherein sakl method further com- 
prism s step tcs removing said separation layer 



54. % 

inckxiiog a ;h:a flia; <;cvx:e aoccxiiog to ,m;y one of 



d&sms4Qtog1, 



ctoeolng, a thin him device according to any one of 
daans 40 to 51 . atoeiein said separation ssyer com- 



temnij a : a; which is; Sow?;;' man Tooo. 



ol&ans 40 to 51 . wherein mro separation layer corn- 



m. Th, fin- - >,v 

Inducing a thin film device according io any one o* 67, The 
cisims 40 so 51. wherein She giass transition point 
(Tg) or softening po«t! of said 



ass for for mlng said thin film davica. 
S?. ine !ir - 



58, The method fcr t 

i idev i } to any one of 

claims <to to 51 . 



59. The method fos (r«i 

?0. The 

ciarrns 40 to oi , whmam nasi sobstraie has a tosns- 
nahaocaof i0%o- mors tor 



g to claim 40, 
a t ■> 



:r;oi;x;lns a Shin file: dmacc according So nay ana oi 



o any one of 



t>0. The method lor aaa;a-a 
Including a thin film device a< 

<a»ims40tt>Si m*o »b ur. au ^ loSSOnm:. 

pesaima ^thc ^ "ahxo -•' \ > -m3 : me; .<: 

x , x vnavnga ?£. The method tor 

o t ■> \ x vt N ■*<,■> 



SI. The method to; hanalnnto;:; a tawsstosrsd layer 
including a ■ * * - device seconding to any cos of 
clams 40 to Th vvhe> *ao said separation layer com- 



■= dewm according to claim 70, 
toflOOnm 



> device according to claim 70, 
ia;ht may nave a wavslengfh of 



SSOoirofol^OfJr 
73. The method for 
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?§. ~v - imte esse o i 

■>s;o th;rs iilm <iwh:<* Is a inm fsim tf&r;:;sstor 



bar t«y a mstsori tor Ms 
one of c;:5:ms 40 to SI. 
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FIG, 3 
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FIG, 5 
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FIG. 7 
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FIG f 9 
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FIG. 11 




12 

FIG * 1.2 
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FIG , 1? 
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FIG . 20 
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FIG . 24 
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FIG. 28 
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FIG, 33 
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FIG . 38 
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FIG . 40 



V/77 


/ 


//: 




/ / / / 


/ / 






\ \ \ % 




' \ 














- \. " \ 


\ 


\ 


"^-128 


< , < , * . < 

*■ A. < A A *• .< 


* A < 




! x - 120 










41 









~^J80 
.^„..J60 

^140 



iOO 



EPO8SS110JM 



FIG . 42 
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FIG . 43 
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FIG . 45 
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FIG . 46 

OPTICAL INTENSITY 




40 



FIG, 47 

OPTICAL INTENSITY 
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